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A Book That Fully Explains Why We Can 
Build a 30-Horsepower 5-Passenger Fore-door 
Touring Car to Sell for $900. Write for a Copy. 


T is utterly impossible for any one to realize the 
economical manufacturing strength of the Overland organization 
without a clear idea of its enormous manufacturing facilities. To 

the average man an automobile factory is merely a factory---a place 
where cars are made. Yet there is the greatest difference in the world. 
On one hand you have a plant which, on account of its great produc- 
tion, can make and sell its car for far less than the other factory. And 
on the other hand you might have a very small factory which, while it 
produces a good car, has a very small capacity, and its car for car production costs 
are considerably higher than those of the larger plant. That is why you find one man- 
ufacturer selling his 30-horsepower touring car for $1250 while we market that type of 
machine for $900. 


@, Above all it gives you a clear understanding 
of economics in the production of automo- 
biles in great quantities, and we believe it 
proves why no other manufacturer in the busi- 
ness can produce the car described below and 
sell it at our price without losing money. To 
realize this you have but to compare this auto- 
mobile with any other similar car on the mar- 
ket. Take the entire list of specifications and 
see if you can duplicate this car for less than 
$1250. Check the whole car, the wheel base, 
the motor, the seating capacity, the body finish, 
the transmission, the design, etc. Do this and 
the exceptional value of this car will show you 
where to invest your money. Our Model 59 is 
the most progressive step the industry has ever 
witnessed and it means a great deal to the 
motor buyers of America. 


@, We have just published a very thorough book 
which explains in a clear, definite and readable 
manner the difference in automobile plants. 
And the point of this whole book is to prove 
the economical manufacturing ability of the 
Overland plants—to prove its strength by show- 
ing and explaining to you the interior and ex- 
terior of the greatest automobile plant in the 
world. It takes you over the entire 80 acres. 
It takes you in shops and departments that will 
not be found in other plants. It explains and 
illustrates the giant Olsen tensile strength test- 
ing machine of 100,000 pounds capacity for test- 
ing raw metals. It shows you what a White- 
Souther endurance tester is. It takes you 
through the chemical laboratories and the great 
drop forge plant—the largest in the industry. 
It takes you through what will seem like miles 
of automatic machinery. It shows you how it 
takes four months to produce an Overland car 
and how thorough, accurate and painstaking 
each operation is. The book is free and we 
want you to have one. It is interesting and full 
of information. Anyone can read it for it is 


@, A line to us will bring you this new Over- 
land book. It explains what we are and what 
we have got and why other cars of similar size 
and rating are from twenty to forty per cent. 
higher in price. 


@, Write and ask for book F29. 


written in words of few syllables. 


The Willys-Overland Company, Toledo, Ohio 





Model 59-T 5-Passenger Fore-Door 
Touring Car, $900 
Wheel base 106 inches; motor 4x4'4; horsepower 
30; Splitdorf magneto; transmission selective, three 
speeds and reverse, F. & S. ball bearings, tires 32x3% 
Q. D.; 3 oil lamps, 2 gas lamps and generator. Com- 
plete set of tools. 




















vat t Ubi gape a Uppy - a aan DY a Yas —=— my ————s| 
v nec (Pr mn Varm M ae et Ran Wer PU ews (eh )Srmgy a SO SAD 4 | 
Ry Ly Aen AD Alb gy aA yA UO SAD ai ae ND) 
re cermth OT crate aS errr A bereft Rr rTM erste ese Dot 











r 






U 


rm 
rath 


[Dyed 


Y 
| 
# lhe iy 


yp 


yy 
vill J 


THT 
) Ws 


~ 


TEL 
“ies 
u ys 


i 
ty 


mB 
AM Leer til 














hi 
RY 
yA ~4 
bod IT 


yypeseeenary 
UT), ~ 1 
Ain 


ttt 
Nes nl) 
pila 


ectlt,. 










































































eet 14, 1911 7 a oat SCIENTIFIC AMERICAN — 


————— 


$29 

















ADDING 


WRITING [3 


Visible and Indivisible 














Writing and adding are joined by natural laws. Much writing involves 
adding; most adding involves writing—both on the same page. Why then @ 
separate writing machine and a separate adding machine? 


Our Adding and Subtracting * that they be joined in one machine. 
Typewriter is the answer to this Wherever writing and adding 
question. It has been called two | are done on the same page, whether 
machines in one. It is really one | it be in billing work, order work, 
machine with two functions. These | statement work or any work with 


two functions similar require- 
are indivisibly ments, the 
joined in prac- greatest of all 


tice, and prac labor savers 
tice demands y is the 








Remrngeton 
Adding and Subtracting Typewriter 
(Wahl Adding Mechanism) 


Remington Typewriter Company 


(Incorporated) 
New York and Everywhere 





















The Old vs. the New 


OU have probably noticed a tendency among bond 

paper makers to call their product ‘‘O//,’’ or that 

some of them appear to take pride in their o// 
methods of paper making. Do you know any other 
product whose makers dare admit their methods are o// 
—much less c/aim it as a merit? We don’t. 


In every industry improved methods of manufacture have been the 
cause of better quality at the price. We take pride in the fact that the 
same improvement /as taken place in bond paper making, and that the 
foremost example of its results is 


CONSTRUCTION BOND 


The paper that makes “‘Impressive Stationery at a Usable Price’ 


And still another improved method—one of sale and distribution—was 
introduced with Construction Bond. You can not secure the benefit of 
it if you use one of these “‘Old’’ papers—or, in fact, any other paper 
than Construction Bond. 


While others stand by the o/d method of selling bond paper through 
paper jobbers, or dealers, a few pounds at a time, we are selling 
Construction Bond, direct to responsible printers and lithographers ov/y 
— 500 lbs. or more at a time. This eliminates the jobber’s profit and the 
expense of handling small lots and assures the user of Construction 
Bond ‘‘ Impressive Stationery at a Usable Price’’—a price closer to 
the cost of production by modern methods than can possibly be secured 


with any other paper. 
TRADE MARK REGISTERED 


C 0 N S ir U CTI Let us send you some specimen 
T “ 0 4 letterheads on Construction Bond and 

the names of those progressive print- 

ers and lithographers in your locality 

who recommend it because they know 

Best at gy ee the better values assured you by our 
. modern methods of manufacture and 

distribution. 


W. E. WROE & CO. 
1015 Michigan Avenue 
CHICAGO 


BOND 


Made in White and Six Colors 
With Envelopes to Match 
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By Four of the Most Luxurious Steamships in the World 
Triple Screw Turbine 


CARMANIA “sisi LACONI 
FRANCONIA “iihis” 


18,150 Tons 


CARONIA 


Twin Screw 
20,000 


New Twin Screw 
18,000 Tons 


A la Carte dining service without 

additional charge Stop overs, affording 

Opportunities for side trips, and proceeding by 

Subsequent steamer are allowed. Passengers are not 

required to book for the entire cruise, as arrangements 

May be made to return by either the Lusitania or Mauretania from Liverpool, 

thereby enabling one to tour Central Europe at a considerable saving in both ti me and expen 


Special Fall Sailing from New York to the Mediterranean of S.S. “IVERNIA” lew. 30.’11 
From New York during the Winter Season of 1911-1912 as follows: 


% Anowta, bed November. 18 18, at » Calling st ottee, G cy ae Villetran he or Genoa, Naples and Fiome 

au a ‘ t Gibr 8, 

“ PRANCONIA,? ” dan. 20, 1912 | " oe othe ma,  agion, Alsuantiin oath Ff a we] “CARORTA,” Fob. 99, 1988 

“LACONIA,” Feb. 8, 1912 } *Omits call at Fiame on Feb. 20 and March: 2 trips. } “cammanta,” Mar. 2, es 
* Sailing List,” “ e Sheet” a *: Steamer P tens, ” as wellas Booklets “A sew Way to the Old World,” 

“ Mediterranean-Eg 3,” “ Caronia’—““Carmania,” “ Franconia” —“ Laconia” may be secured on 

application to Dept. E, at any of the Com pany *s offices or agencies. 


4 STATE ST . Philadel St. Louis, M ’ 
CUNARD LINE Ey Tone Pencicees Terman toseeel’ Wincone, on Local Apom 


The above steamers are fitted with submarine signal apparatus and with Marconi’s system of wireless telegraph y 





These are truthful pictures 
offered for the thoughtful con- 


sideration of pen users, 


Under a modern, high-power 
lens, the difference between 
highly-skilled, hand-made pens 
and those of the ‘‘ made-to- 
sell-cheaply’’ order is very 


apparent. 


Notice the rough edges, the 
badly finished writing point, 
poor ‘‘ set,’’ all of which cause 
users to wonder why their 
pens do not write smoothly 
and readily. 


Avoid Substitutes, 
L. E. Waterman Co, 


This reproduces the finish ox 
the pen point used ino all 
Waterman's Ideals. 


Under elosest scrutiny the 
utmost nicety of finish and 
workmanship is revealed. It 
is the same quality pen point 
on the $2.50 pen and the pen 
made for expensive presents. 


Notice the absolutely true 
edges and the perfect grinding 
of the hard iridium writing 


point. 


The stamp Waterman’s Ideal 


is a guarantee of extreme 
superiority of finish aad 
quality. 


Sold Everywhere. 
173 Broadway, N.Y. 
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Electricity’s Hundred Uses lt 


Using electricity for lighting only is like using a telephone evenings and neglecting | 
its daytime convenience. 

Electricity has a hundred uses in addition to lighting—at the turn of a switch this 
marvelous force produces flameless heat in scores of heating and cooking devices like 
those shown above. 

Electrically heated cereal cookers, frying pans, grids, broilers, hot plates, ovens 
and ranges are a few more of the many modern electrical conveniences manufactured | 
by this company. 

That the General Electric Company has made it possible for you to cook by elec- | 
tricity is due primarily to ** a metal-alloy which transforms eleétricity into 
heat as effectively as the metal filament of the Edison Mazda lamp turns electricity into 
is used only in the heating devices manufactured by this company. 


light. 


Lighting companies and ele¢trical supply dealers everywhere sell these devices. Ask 
them for illustrated price list of fifty G-E electric cooking and heating devices or write 


us for it. 


General Electric Company 


Largest Electrical Manufacturer in the World | 


Principal Office: Schenectady, N. Y. Dept. 59-A 


Sales Offices in All sashes Cities 
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View from below dam, showing huge sections of the wall pushed bodily down stream. 


The Failure of the Austin Dam 


— complete failure of the Austin dam, with its 
resultant loss of property and human life, has 
naturally drawn attention to the early history of this 
structure. The dam was constructed in the year 1909, 
to replace a smaller dam higher up stream built 
about eleven years previously, for the purpose of im- 
pounding the water required for a pulp mill. The 
width of the valley at the point where the new dam 
was placed is 350 feet, and the reservoir was designed 
to impound 200,000,000 gallons of water, with the spill- 
way 42 feet above the level of the valley. The width 
of the dam at the top was 2 feet 5 inches, at the bot- 
tom 30 feet. The length of its upper face was 544 feet. 
The rock foundation of the valley consists of hori- 
zontal layers of sandstone with shale sandwiched in 
between. The building of the dam, which con- 
tained about 16,000 cubic yards of concrete, was begun 
in May and completed about December 1st, 1909. In 
Preparing the foundations, about 8,000 cubic yards 
were excavated, and an earth embankment was laid 
against the upstream face of the dam at a slope of 
3:1, reaching within 27 feet of the normal water 
level. 

The concrete structure was reinforced with twisted 
steel rods 11%, inches in diameter and 25 feet long, 
Placed 2.7 feet apart. On either side of the spillway 
a pilaster was built, which also was reinforced with 
half-inch steel rods, as was the top of the dam. Very 
Significant is the fact that, upon completion of the 
dam, there was found to be a crack extending from 
the top to the ground level, and in December, 1909, 
& second crack appeared. About January 17th, 1910, 
the weather was warm, and abundant rain fell. On 
the 21st of January, the dam was overflowing. On 
Sunday, the 22nd, water was found to be leaking from 





A Call for State Legislative Control 


the toe of the dam. It was suggested at the time that 
the failure of the dam to withstand the flood of 1910 
was due to two causes. First, the great bulk of the 
hurriedly built concrete, some of which was laid in 
freezing weather, and completed only six weeks before 
the time when the maximum pressure occurred; sec- 
ondly, the seepage of water through the rock strata 
under the dam. 

As far as we can learn, the work done upon the 
dam at this time in the way of investigation of con- 
ditions and of provision against further damage, was 
altogether inadequate, particularly in view of the fact 
that heavy seepage had taken place through the porous 
material below the foundation. The least that could 
have been done would have been to sink a curtain wall 
through the underlying rock, etc., carrying it down 
everywhere to a thoroughly impervious stratum. Fail- 
ing this, the dam should have been abandoned alto- 
gether. 

In the construction of storage dams, of whatever 
character, it is an axiom that there should be no sus- 
picion whatever as to the impermeability, not merely 
of the dam itself, but of the natural formation upon 
which it is laid. There is no mystery about the con- 
struction of watertight dams. The problems connected 
with their foundations and with the stresses in the 
dams themselves are perfectly well understood among 
competent engineers, and have been so understood for 
a long period of time. We know of no engineering 
work regarding which the possibilities of failure are so 
many, and their results so serious, as that which has 
to deal with the impounding of vast quantities of water 
by the erection of artificial barriers. Thanks to ac- 
cumulated stores of knowledge, and to the very thor- 
ough training, theoretical and practical, to which 


the competent civil engineer is subjected, both at the 
engineering schools and colieges and in his subsequent 
career, there is abundance of high class professional 
skill available for those individuals or corporations 
who wish to undertake the construction of works of 
this character. 

One of the most important lessons of this disaster 
is that which teaches the necessity for the employment 
of engineers skilled in this particular branch of work. 
Another lesson is that when 
engaged, he should be left an absolutely free 
in determining the character of the construction that 
should be employed. To engage an engineer to design 
a dam of importance and then impose a limit of cost 
is to tempt him to play fast and loose with the ethics 
of his profession, and imperil the safety of the pro 
posed structure. 

The photographs of the wrecked dam and the de 
vastation which was caused by the flood of water that 
swept through the valley below tell their own story 
so clearly that but little comment is necessary. If we 
bear in mind that seepage was occurring helow the 
foundation, the probable sequence of events, as the 
dam gave way, is easy to understand. We spoke early 
in the present article of certain cracks that appeared 
when the dam was first filled with water. Very sig 
nificant is the fact that one of the largest breaks in 
the dam wall occurred along the very lines of these 
old fractures. Settlement due to gradual washing out 
of the underlying porous material, with 
changes of temperature, may have induced the original 
cracks. Further washing out below the foundations 
would cause these cracks to become complete lines of 
cleavage. Then it was that the loss of 


the engineer has been 


hand 


coupled 


transverse 


(Continued on page 2%6.) 
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The purpose of this journal is to record accu- 


rately, simply, and interestingly, the world’s 


progress in scientific knowledge and _ industrial 


achievement. 


Mind and Mechanism 

T has been pointed out that the mechanical aids 

which man has devised to assist him in his 

varied pursuits of daily life are subject to an 
evolution precisely similar in character to that 
which governs the development of living organisins. 
In this evolution of our mechanical adjuncts there 
is a tendency to transfer to them a greater and 
greater share of the functions originally performed 
by man himself. Thus the rude implements of 
primitive man, the cudgel, the stone hammer, may 
be regarded as a modified arm, a fist remodeled to 
adapt it to a special end. The energy for the 
action of such simple tools is supplied directly by 
the operator, without undergoing any fundamental 
modification on its way to the point of application. 
Later came levers, engines of war, and various in- 
He re the 
energy is in most cases still derived from the primi- 
tive source, the human body, but its factors undergo 
various changes, as in the lever, which, by lengthen- 
ing the path of travel of the point of application, 


struments of more complicated character. 


secures 4 proportionate gain in the mechanical power 
available—or in the crossbow, which stores up in 
the form of elastic strain the work done by the mus- 
cles of the arm. This pent up energy, when suddenly 
released by the action of the trigger, speeds the 
deadly missile at the foe. The bowman, having in a 
separate act charged his weapon with the strength 
of his arm, is, in the second stage of the process, 
free to give his whole attention to the aim. 


But man early found means to supplement the 
limited powers of his body from more lavish sources 


~—-the wind, the running stream, were pressed into 


‘g 
his service. Then came explosives, and last of all 
the patient steam engine. And now becomes ap- 
parent a new feature. The new servant does more 
than merely replace the hand, the arm, or the feet 
that carry us from place to place. The inventor has, 
as it were, breathed into his creature a part of his 
own sentient soul. 
precision that defies imitation by human hands, a 
legion of tireless engines in the factories throughout 


In orderly sequence, and with a 


our land perform innumerable tasks that seem to 
require the guidance of a reasoning mind. The 
co-ordination centers of the inventor's brain have, as 
it were, been implanted in the machine. Nor is this 
all. Such purely mental a task as numerical com- 
putation is now intrusted, with great saving of time 
and brain-fatigue, to the mechanical calculator. 
Indeed, a machine has been built, which, when given 
the premises of a problem, will, by purely mechani- 
cal manipulation, complete the argument and set 
forth the logical conclusion, This “logical machine,” 
it is true, is at the present time but a scientific curi- 
osity and perhaps will always remain so. 

Coming right down to current events, a most in- 
structive and interesting case is presented to us in 
the Doutre aeroplane stabilizer rece ntly described in 
our columns. The action of this apparatus displays 
all the characteristic features of the “sensory motor 
circuit” of psychology. Throughout all the inter- 
vctiens of the individual with the external world 
there runs a cycle. The first link in the chain is, as 


a rule, a stimulus from outside, causing a “sense 


impression” in some one or other of our organs of 
special sense, such as the eye, the ear, or the tactile 
papille of the skin. Occasionally an “internal 
sense” such as our sense of orientation or equilibra- 
tion may take the place of our consciousness of 
things without. In the last stage the cycle returns 
again to the external world, the action being now re- 
versed, the organism reacting upon its environments. 
Intermediate between these two stages there is 
necessarily a connecting process, which may be in- 
tensely complicated, involving all the intricacy of a 
long chain of mental operations; in other cases the 
connection is at least seemingly simple. The sensory 
motor circuit appears most clearly in so-called reflex 
actions, for here the successive steps occur in im- 
mediate sequence. Thus a sudden loud report pro- 
duces an instant quiver of the eye-lid; if through 
some accident the balance of our body is upset, reflex 
action, through the medium of our sense of equil- 
ibrium, located in the semi-circular canals of the 
inner ear, immediately calls out a righting motion in 
the requisite muscles. Consciousness does not neces- 
sarily enter into these effects, which, indeed, con- 
tinue during the lighter stages of anesthesia, but, 
as has already been indicated, conscious action is 
subject to the same cycle. This is obvious enough 
when the reaction follows close upon the stimulus, 
as, for instance, when the sight of some desirable ob- 
ject induces us to put forth our hand and seize it. 
But in the great majority of cases, in the infinite 
variety of our daily activities, the reaction is “de- 
layed” and many complicated steps of mental and 
emotional experience intervene between the data fur- 
nished by our senses and the action based upon 
them. But however complex these data may be, in- 
volving often the entire previous history of the in- 
dividual; however intricate the maze through which 
the mind weaves its thread from the entrance to the 
soul, a sense perception, to the final goal, the reac- 
tion upon the environment: the same sensory motor 
circuit is discernible throughout. For all the con- 
tents of our mind are ultimately referable to sense 
impressions. 

The Doutre stabilizer is equipped with an ane- 
mometer plate which responds to variations in pres- 
sure, thus, as it were, informing the apparatus of 
external conditions, just as our eye, our ear, our 
sense of touch, keep us informed of the state of the 
world around us. More than this, by a suitable 
mechanical connection, the stimulus thus applied to 
the anemometer, by relay action, sets free a store of 
energy which actuates an auxiliary motor. This re- 
acts upon the environment in such a way as to pre- 
serve the aeroplane from accident. Furthermore, 
the Doutre stabilizer comprises an element which is 
the exact counterpart of some of our internal senses. 
The apparatus reacts not only to changes in ex- 
ternal conditions, but also to changes of its own 
speed. A number of gliding weights are partially 
free to move relatively to the body of the aeroplane. 
According to the laws of dynamics, they will do so, 
owing to their inertia, as soon as the aeroplane suf- 
fers an acceleration. The relative motion of the 
gliding weights with reference to the body of the 
aeroplane is made to actuate the auxiliary motor, and 
again we have an exact counterpart of reflex action, 
designed to maintain the “‘life” of the machine. 

Had the inventor set to work with the deliberate 
intention of preparing a mechanical model illustrat- 
ing reflex action, he could hardly have produced a 
more perfect example than is presented to us in 
the Doutre stabilizer. 


New York’s Budget Exhibit 

HE necessity for technical men and scientific 

methods in the administration of the modern 

city is one of the most impressive lessons 
to be derived from the Budget Exhibit now being 
held in the city of New York for the informa- 
tion and instruction of its taxpayers. Taking place 
in October at a time when the annual discussion of 
the city’s appropriations for the ensuing year is in 
progress, this exhibition supplies a full and illus- 
trated record of the activities of the municipality. 
Like any large private corporation, a city requires 
efficiency of management and systematic cost ac- 
counting just as if it were concerned with manufac- 
turing or transportation; but on account of political 
conditions, charter and other legislation, and, even 
more largely, lack of interest and dense ignorance 
on the part of the citizen stockholders, municipal 
efficiency and economy are more difficult of realiza- 
tion. However, they are the keynotes of all prac- 
tical municipal administration no less than of the 
successful conduct of industrial operations, and to 
the interested taxpayer in such a city as New York 
they figure prominently at the time of the adoption 
of the annual budget by the Board of Estimate. To 
this body must come the heads of all the city depart- 


ee 


ments, with their requests for appropriations for 
the ensuing year properly analyzed and classified, 
and with a record of work accomplished under pre- 
vious appropriations. To secure the appropriations 
asked for, the departinent heads must convince the 
Board of Estimate and the taxpayers of the city 
that their estimates are reasonable and the record of 
their work such as to warrant the desired appropria- 
tion, or as much thereof as the best interests of the 
city will permit. 

To get the greatest publicity for these different 
departmental statements, which in 1910 included 
the eighteen hundred items that went to make up a 
$174,000,000 budget, the city of New York for two 
years past has hired an unoccupied mercantile build- 
ing on Broadway, where are displayed such charts, 
diagrams, photographs, and appropriate objects as 
best illustrate the needs and work of each depart- 
In many cases, such as de- 
partments of law and finance, the exhibit is merely 
statistical or a summary; but in others there are 
displayed photographs, specimens, apparatus, or 
machinery which show the application of modern 
science and engineering to municipal problems and 
conditions, and the resulting increase in efficiency 
and economy by the adoption of recent inventions 
and improved scientific methods. For example, child 
hygiene, and food and milk inspection are items call- 
ing this year for largely increased estimates by the 
Health Department. At the Budget Exhibit can be 
seen charts showing what has already been accom- 
plished along these lines together with statements of 
what is desired. To give point to this there are 
shown actual photographs contrasting wholesome 
conditions with those which give rise to disease; also 
the various physicians, nurses, mspectors and other 
officials of the department are portrayed at work in 
schools, tenements, milk stations, and even at the 
farms. To support the demand of the Fire Com- 
missioner for appropriations for new motor appa- 
ratus, there may be seen at the exhibition a high- 
power gasoline pumping engine, that has recently 
passed the rigorous requirements of the department 
engineers, and a modern motor hose wagon tem- 
porarily withdrawn from active service. Interest- 
ing as these are as engineering novelties, it is in con- 
nection with their surprising economy that they find 
place in the budget exhibit, eliminating as they do 
the more expensive fire horse, an honored specimen 
of which is stabled hardby the new apparatus. The 
best methods of fire-proof construction and fire pre- 
vention, soon to be enforced by a new Bureau of 
Fire Prevention, are also shown. 

The Department of Docks and Ferries by plans, 
photographs and models shows its comprehensive 
schemes for developing and increasing the water 
front to provide much needed facilities for com- 
merce. The Department of Water Supply, Gas 
end Electricity shows the various devices used in 
the distribution and measurement of water, with 
some interesting relief maps by which the history 
of water supply and distribution is shown from the 
time of the settlement of the city. The progress of 
the great Catskill Aqueduct is also graphically illus- 
trated by photographs and models, and a comparison 
is made with previous supply systems. 

These few instances are but typical of the many 
exhibits, both graphic and practical, that make up 
this most interesting display; but they like others 
serve to emphasize that close connection between 
municipal economy and scientific work which is not 
always realized outside the ranks of municipal engi- 
neering. If the lives of the poor and particularly 
of infants are properly to be safeguarded the test- 
ing of milk and food must be done in the laboratory 
and standards adopted for the inspectors. Improved 
fire apparatus must be supplied, if adequate protec- 
tion is to be furnished to buildings that are ever 
increasing in number, volume and height. New 
docks for the commerce of the future and to produce 
revenue for the city must show the best civil engi- 
neering of the day. These projects, illustrated and 
described, do, or should, represent the best engi- 
neering of the time. And the citizen who examines 
the vast budget of the city for its current expenses 
as well as the bonds issued for permanent improve- 
ment, must have the conclusion forced upon him 
that it is the engineer rather than the politician who 
should be primarily responsible for conducting the 
affairs of a great city, at least if efficiency and 
economy are to be secured. Even under present 
conditions the part played by the former is greater 
than many would suspect. It is the engineer, the 
architect, the sanitarian, the physician, the land- 
scape gardener and other workers of applied science 
that make our cities. Their influence equals, if it 
does not surpass that of our legislators and _politi- 
cians. This fact is impressed strongly upon every ~ 
understanding visitor to the Budget exhibition, ; 


ment, bureau or office. 
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The ‘‘Mayfly’’ directly after the accident. 


Only one compartment deflated. 


Wreck of the British Naval Airship ‘*‘Mayfly’’ 


Penalty of Launching a Rigid Dirigible in a Cross Wind 


] ATHER a striking contrast is offered by the piti- 
ful wrecking of the first non-German rigid dirigi- 
ble, the British naval airship “Mayfly,” which broke 
in two before it even got into the air, and the many 
excellent performances of Count Zeppelin’s new 
“Schwaben,” which at last comple-ely fulfills what the 
advocates of the rigid system and of the mammoth 
dirigible so long promised seemingly in vain. Whea 
the British ship first came out, it claimed a consider- 
able advance over the Zeppelins, but before its trials 
could begin in earnest, even its claimed superiority 
had been far surpassed by the “Schwaben’s” aciual per- 
formances. Its ultimate fate seems to offer a striking 
object lesson of the fallacy of judging the merits and 
m isclated experiences. 


demerits of a theory fri 

It is interesting to try analyzing the causes of this 
accident from the point of view of the Zeppelin prac- 
tice. It must be pointed out as a fundamental mistake 
for an airship to be taken on water from a stationary 
shed on land in side wind, even though a light one. In 
1906 Zeppelin and his engineers had much yet to learn, 
but even then they were careful to avoid taking the 
“Zeppelin II.” 
Lake Constance, near Manzell, when the slightest wind 


from its stationary shed on the shore of 


was blowing across the entrance. The number of trials 
that season was much limited on that account, but 
no exception was made to the rule. It is difficult to 


hold an airship against lateral wind pressures, and 


By Carl Dienstbach 


the cars floating on the water and partly submerged 
cannot yield to a gust as quickly as over land. For 
this reason the principal Zeppelin sheds on the lake 
wers floating structures, which always swing automati- 
cally into the direction of the wind. 

Much light is further shed on the naval dirigible’s 
misfortune if we recall that the first frame attempted 
by its builders was avowedly a complete failure, and 
that right before the first “coming out” of the ship 
there had been trouble from the tearing and leaking 
of the internal gas bags. The first picture of the ac- 
cident shows the damage all confined to one compart- 
ment, and it is reported that the accident originated 
with the tearing of the gas bag contained in this com- 
partment. The simplest consideration shows how very 
much the structure of a rigid dirigible is weakened 
if one compartment near its center should suddenly be 
deflated. It is a fundamental fact that the solidity 
of a rigid dirigible results chiefly from aerostatic 
pressure of the gas in its different compartments. The 
frame of the first “Zeppelins” partly collapsed over 
night, when there was no gas in the ship, and some 
of the ropes by which it was suspended from the ceil- 
ing of its shed gave way for some unexplained reason. 
But if the whole hull represents two halves with gas 
in each, the case is worse. All the leverage of the 
ift in these halves is then exerted against the fram 
ing of that single compartment, the weight of each car 


acting as a fulcrum. If there were gas in it, this 
compartment would not only compensate the strain to 
a certain extent by its own lift, but furthermore, Lhe 
pressure of the gas sideways, against the flai ends 
of the cylinder formed by its gas bag, would most 
strongly brace it against exactly the kind of strain it 
encounters. At the point where the strain tries hard- 
est to crush the longitudinal members by compressioh, 
namely, along the top, the side pressure of the gas is 
strongest. One needs but to recall the appearance of 
an ordinary spherical balloon immediately after infla 
tion. Every rope has then been “frozen” into a rigid 
bar, and the ordinary rules of architecture are fn a 
way exactly reversed, for everything is pushing up 
and trying to “flare” toward the top. In a rigid 
airship the compression strength of the many single 
members of the frame becomes all powerful if it Is 
aided by this force. Without the gas lift, a member of 
a rigid frame is strictly “rigid” only for a certain 
limited distance, as is so well shown in the sad col 
lapse of the naval dirigible’s body shown in the second 
picture, after deflation. Indeed, the frame of a rigid 
airship should by no means be so weak in itself as to 
break if a single central compartment shouid become 
deflated. The incident on the “Zeppelin III.’s" trip 
to Berlin, 1909, when the flying blades of a burst pro- 
peller pierced the hull, without causing an accident, 
shows how much resistance it may offer. 

















The ‘‘Mayfly’’ some time after the accident, 


Many compartments deflated and lifting power lost, 
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A Monoplane Driven by Elastic Rubber Bands Which Will Fly 700 Feet 


FTER the problems of flight had been 
A 20 far solved that men could take the 


air with reasonable safety, it was but 


natural that boys, who like everything 


that “go¢ should take an interest in 
the flying machine It is not too much 
to say that most boys from twelve to 


eighteen know more about the actual 
construction of aeroplanes and the diffi 
culties of building and operating them 
than their grown-up relatives, who stand 
open-mouthed in the contemplation of 


spiral lips, figure-ofeight curves, and 
other antics 

The interest of boys in aeroplanes has 
led them to build small models of their 


own With these, remarkable results are 
obtained, so remarkable indeed that in 
the hands of a skillful scientific experi 
menter, they might be used for the pur 
pose of clearing up some of those mys 
teries of dynamic flight which are still 
oncealed. Although the results obtained 
with small models are not always dl- 
rectly transferable to the full-sized ma- 
chine, there can be no doubt that they 
will serve the useful purpose of perform- 
ing at a small expense, in a rough yet 
sufficient 


is now being done by costly aerodynamic 


ly accurate way, the work which 


institutions 

Feats Accomptished With Small Models. 

The rivalry among boys in the build 
ing of safe, stable models is so keen that 
model-filying contests are held from time 
to time in various parts of the country 
notably at Van Cortlandt Park, New 
York city The amount of interest that 
is aroused is impressive to the man who 
is unfamiliar with the spread of the 
modelmaking movement among boys 
The feats accomplished by the models 
are indeed remarkable One of them 
devised by the writer of this article, has 
flown for a distance of 1,691 feet, driven 
only by rubber bands. The model which 
is here illustrated, is built along some 
what similar lines, and will fly for about 
700 feet A boy of an experimental turn 
of mind can supply it with supporting 
surfacee of different size and shape, and 
probably increase its fiving range con 
siderably At all events, the possibili 
tles for experimenting, if the boy who 
makes this aeroplane is of an inquiring 
turn, are almost unlimited 

Aeroplane models are sold in stores 
throughout the country They undoubt 
edly fly—some better than others. Their 
cost ranges from two to five dollars, 
and upward. The model here shown can 
be made for much less and will outfly 
almost any bought model 


The Main Frame. 

The main frame of the model mono- 
plane consists of two strips a of spruce 
each 28 inches long, and measuring in 
cross section 4% by % of an inch. As 
shown in Fig. 1, the two strips a are tied 
together at the front and with strong 
thread and are then glued, the glue being 
spread over and between the windings 
of the thread (Figs. 1 and 5.) The 
rear ends of the two strips a are spread 
apart 4% inches to form a stout triangu- 
lar frame, and are tied together by cross 
bars of bamboo »b and c, which are se 
cured to the main strips a by strong 
thread and glue 

The Propellers. 

The propellers d are two in number 
and are carried by the two long strips a 
Each propeller is five inches in diameter, 
and is whittled out of a single block of 
white pine. The propellers have a pitch 
of about ten inches. After the whittling 
is done they are sand-papered and coated 
with varnish. The thickness of th: ood 
at the hub (e’, Fig. 7) of the propelle: 


By Cecil Peoli 




















A group of boys at Van Cortlandt Park; all of whom have made their own 


model aeroplanes. 























Winding up the rubber bands b 




















Details of the model aeroplane. 


HOW TO BUILD AND FLY A MODEL AEROPLANE 


should be about % of an inch. At the 
rear ends of the strips a bearing blocks ¢ 
are secured. These bearing blocks are 
simply small pieces of wood projecting 
about 5% of an inch laterally from the 
strips a. They are drilled to receive a 
small metal tube f’ (steel, brass or cop- 
per), through which tube the propeller 
shaft f passes. 

The propeller shaft itself consists of q 
piece of steel wire passing through the 
propeller hub and bent over the wood, so 
that it cannot turn independently of the 
propeller. Any other expedient for caus- 
ing the propeller to turn with the shaft 
may obviously be employed. Small metal 
washers f*, at least three in number, are 
slipped over the propeller shaft so as to 
lie between the propeller and the bearing 
block. 

That portion of the propeller shaft 
which projects forwardly through the 
bearing block e is bent to form a hook 
f*. To the hook f rubber strips h, by 
which the propellers are driven, are se- 
cured. The rubber strips are nearly as 
long as the main strips a. At their for- 
ward ends they are secured to a fastening 
consisting of a double hook k I. The hook 
k lies in a’horizontal plane, the hook 12 
in a vertical plane. The hook k holds 
the rubber strips, as shown in Figs. 1 
and 4, while the hook 7 engages a hook 
m. This hook m is easily made by pass- 
ing a strip of steel wire through the 
meeting ends of the main strips a, the 
portions projecting from each side of the 
strips being bent into the hooks m. 


The Skids. 


Three skids are provided, on which the 
model slides, one at the forward end, 
and two near the rear end. All are made 
of bamboo. As shown in Fig. 5, the front 
skid may be of any length that seems de- 
sirable. A 6-inch piece of bamboo will 
probably answer most requirements. 
This piece n is bent in opposite direc- 
tions at the ends to form arms o and p. 
The arm o is secured to the forward ends 
of the two strips @ constituting the main 
frame, by means of thread and glue. The 
strips and skid are not held together by 
the same thread, but the skid is attached 
to the two strips after they have been 
wound. Hence there are two sets of 
windings of thread, one for the two strips 
a themselves, and another for the skid 
and the strips. Strong thread and glue 
should be used, as before. In order to 
stiffen the skid, two bamboo struts gq will 
be found necessary. These are bent over 
at the ends to form arms r* and r* (Fig. 
5). Each of the arms r is secured to the 
under side of a strip a by strong thread 
and giue. The arms r* are superimposed 
and tied to the bamboo skid n with 
strong thread and glue. 

The two rear skids, of which one is 
shown in Fig. 6, consist each of two 
5-inch strips of bamboo s, likewise bent 
at either end in opposite directions to 
form arms s* and s*. The arms s' are 
fastened to the strips a by strong thread 
and glue. To stiffen the skids a strut t 
is provided for each skid. Each strut t 
consists of a 3-inch strip of bamboo bent 
over so as to form arms ¢' and #@. The 
arm f' fits the under side of the main 
strip a, the arm f* the skid s. Strong 
thread and glue are employed to fasten 
each strut in position on the strip a and 
the skid s. In the crotch of the triangu- 
lar space u, formed by the skid s and the 
strut t, a tie bar v (Figs. 4 and 6) is se- 
cured by means of thread and glue. This 
tie bar » connects the two skids, as 
shown in Figs. 1 and 4, and serves to 
stiffen them. The triangular space w is 
covered with paper, preferably bamboo 
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paper. If bamboo paper is not available, parchment 
or stiff light paper of some kind may be used. It 
does not need to be waterproof. Thus triangvlar fins 
are formed which act as stabilizing surfaces. 


The Main Planes. 

The main planes are two in number, but are differ- 
ent in size. Contrary to the practice followed in large 
man-carrying monoplanes, the front supporting surface 
is comparatively small in area and the rear supporting 
surface comparatively large. These supporting surfaces 
w and x are shown in detail in Figs. 2 and 3. It has 
that a surface of considerable area is 
required at the rear of the machine to support it. 
Hence the discrepancy in size. Although the two sup- 
porting surfaces differ in size, they are made in ex- 
actly the same manner. Each consists of a thin longi- 
tudinal piece of spruce 1, to which cross pieces of 
bamboo 2 are attached. In the smaller plane (Fig. 3) 
all the cross pieces 2 are of the same size. In the larger 
plane (Fig. 2) the outer strips 2a are somewhat 
shorter than the others. Their length is 2% inches, 
whereas the length of the strips 2 is 3% inches. In 
order to allow for the more gradual tapering of the 
plane, around the outer ends of the longitudinal strips 
1 and the ribs 2, a strip of bamboo 3 is tied. The 
frame, composed of the longitudinal strip 1 and cross 
strips 2 and 2a, is. then covered with bamboo paper, 
parchment paper, or any other stiff light paper, which 
is glued in place. 

The forward or smaller plane has a spread of 8% 
inches and a depth of 3% inches. The main plane has 
a spread of 20 inches and a depth of 3% inches at 


been found 


the widest portion. The author has made experiments 
which lead him to believe that the tapering form given 
to the outer edge of the plane improves both the sta- 
bility and endurance of the machine. 

The planes are slightly arched, although it will be 
found that flat planes will also give good results. The 
rear edge of the main plane should be placed 4% 
inches distant from the forward edge of the propeller 
block e. 

The front plane must have a slight angle of inci- 
dence, just how much depends upon the weight of the 
machine, the manner in which it is made, and various 
other factors. This angle of incidence is obtained by 
resting the front portion of the plane on two small 


blocks 4 (Figs. 1 and 5) which are fastened to the 
top of the main strip a by strong thread and 
glue. 


The height of the blocks 4 should be about 4 of an 
inch, although this will necessarily vary with the 
machine. The blocks should be placed approximately 
four inches from the forward end of the machine. 
The front end of the forward plane should be elevated 
about one-fourth of an inch above the rear end, which 
rests directly on the main strips a. 

Both the front and rear planes w and x are remova- 
bly lashed to the frame by means of ordinary rubber 
bands, which may be obtained at any stationery store. 
These rubber bands are lettered y and z in Fig. 1. 


Winding the Rubber Strips. 
The rubber strips can 2.e most conveniently wound 


up by means of an egg beater, slightly changed for 
the purpose. The beater and the frame in which it is 


carried are entirely removed, leaving only the main 
rod 10, which is cut off at the lower end sc that the 
total length is not more than two or three inches. 
The two brass strips 11 on either side of the rod, which 
are attached to the pinion 12, meshing with the large 
driving wheel 13, are likewise retained. A washer 14 
is soldered to the rod near its upper end, so ag to 
limit the motion of the small pinion 12 and the brass 
strips 11 attached to the pinion. Next a wire 15 is 
bent in the form of a loop, through which loop the 
central rod passes. The ends of the wire are soldered 
to the side strips 11. Lastly, a piece of wire 16 is 
bent and soldered to the lower ends of the side strips 
In order to wind up a rubber strip, the strip is de 
tached from the forward end of the model, and the 
hook m slipped over the wire 16. The opposite end 
of the rubber band is held in any convenient manner 
Naturally the two strips must be wound in opposite 
directions, so that the two propellers will turn !n 
opposite directions. By stretching the rubber while it 
is being wound, more revolutions can be obtained. It 
is not safe to have the propeller revolve more than 
700 times. The ratio of the gears of the egg-beater 
winder can be figured out so that the requisite number 
of twists can be siven to the rubber bands fer that 
particular number of revolutions. 

Instead of an egg beater, a hand drill can be used, 
as shown in one of our photographs. This, however 
will have to be also modified for the purpose, a wire 
hook being inserted in the jaws. In the modified 
drill here presented, an extra gear has been provided 
so that the two rubber bands may be wound up at the 
same time in opposite directions 


Rules Governing the Competition for the $15,000 Flying 
Machine Prize Offered by Mr. Edwin Gould 


1. A prize of $15,000 has been offered by Mr. Edwin 
Gould for the most perfect and practicable heavier- 
than-air flying machine, designed and demonstrated in 
this country, and equipped with two or more com- 
plete power plants (separate motors and propeliers), so 
connected that any power plant may be operated in- 
dependently, or that they may be used together. 


CONDITIONS OF ENTRY. 

2. Competitors for the prize must file with the Con- 
test Committee complete drawings and specifications of 
their machines, in which the arrangement of the en- 
gines and propellers is clearly shown, with the mechan- 
ism for throwing into or out of gear one or all of 
the engines and propellers. Such entry should be ad- 
dressed to the Contest Committee of the Goutp-Scren- 
TirIc AMERICAN Prize, 361 Broadway, New York city. 
Each contestant, in formally entering. his machine, 
must specify its type (monoplane, biplane, helicopter, 
etc.), give its principal dimensions, the number and 
sizes of its motors and propellers, its horse-power, 
fuelearrying capacity, and the nature of its steering 
and controlling devices. 

3. Entries must be received at the office of the 
Screntiric AMERICAN on or before June Ist, 1912. 
Contests will take place July 4th, 1912, and following 
days. At least two machines must be entered in the 
contest or the prize will not be awarded. 


CONTEST COMMITTEE. 

4. The committee will consist of a representative 
of the Screntiric AMERICAN, a representative of the 
Aero Club of America, and the representative of some 
technical institute. This committee shall pass upon 
the practicability and efficiency of all the machines 
entered in competition, and they shall also act as 
judges in determining which machine has made the 
best flights and complied with the tests upon which 
the winning of the prize is conditional. The decision 
of this committee shall be final. 

CONDITIONS OF THE TEST. 

5. Before making a flight each contestant or his 
agent must prove to the satisfaction of the Contest 
Committee that he is able to drive each engine and 
propeller independently of the other or others, and 
that he is able to couple up all engines and propellers 
and drive them in unison. No machine will be al- 
lowed to compete unless it can fulfill these require- 
ments to the satisfaction of the Contest Committee. 
The prize shall not be awarded unless the competitor 
can demonstrate that he is able to drive his machine 
in a continuous flight, over a designated course: and 
for a period of at least one hour he must run with one 
of his power plants disconnected; also he must drive 
his engines during said flight alternately and together. 
Recording tachometers attached to the motors can 
probably be used to prove such performance. 





In the judging of the performances of the varicus 
machines, the questions of stability, ease of contro! 
and safety will also be taken into consideration by 
the judges. The machine best fulfilling these econdi- 
tions shall be awarded the prize. 

6. All heavier-than-air machines of any type what- 
ever—aeroplanes, helicopters, ornithopters, etc.—shall 
be entitled to compete for the prize, but all machines 
carrying a balloon or gas-containing envelope for pur- 
poses of support are excluded from the competition. 

7. The flights will be made under reasonable cond!- 
tions of weather. The judges will, at their discre- 
tion, order the flights to begin at any time they may 
see fit, provided they consider the weather conditions 
sufficiently favorable. 

8. No entry fee will be charged, but the contestant 
must pay for the transportation of his machine to and 
from the field of trial. 

9. The place of holding the trial shall be determined 
by the Contest Committee, and the location of such 
place of trial shall be announced on or about June 1st, 
1912. 

10. Mr. Edwin Gould, Munn & Co., Ine., publishers 
of the Screntiric AMERICAN, and the judges who will be 
selected to pass upon machines, are not to be held 
responsible for any accident which may occur in stor 
ing or demonstrating the machines on the testing 
ground. 








A Weather Forecasting Competition 

HE Société Francaise de Navigation Aérienne has 

decided to organize a competition in weather fore- 
casting, which will extend over a period of two weeks 
about the time of the vernal equinox of next year. 
This season was selected because it is supposed to be 
characterized by generally unsettled weather, and 
therefore likly to afford a severe test to the competi- 
tors. An elimination contest, the particulars of which 
have not yet been announced, will precede the princi- 
pal competition, its object being to shut out the cranks 
and charlatans who might be disposed to participate 
in such an event. 

The idea of a public contest in weather forecasting 
is not new. In the autumn of 1905 a competition of 
this sort was held by the Société Belge d’Astronomie 
for a prize of 5,000 francs. The competitors were 
first required to make daily forecasts based on the 
current weather maps published at the various mete- 
orological centers of Europe; these were submitted by 
telegraph and registered mail to the jury assembled 
in Belgium, the members of which were all well- 
known meteorologists, viz., Messrs. Teisserenc de Bort, 
Rotch, Polis, Brunhes, and Vincent. From the twenty- 
four contestants the seven who submitted the most 
accurate forecasts were summoned to Liége to take 
bart in a further test. Each of them was required to 
Make a series of forecasts for a twenty-four hour 


. 


period based upon seven weather maps selected at 
random from those published by the French meteoro- 
logical service between the years 1880 and 1902. The 
jury, having at hand the maps for the days succeed- 
ing those selected, was able immediately to verify the 
accuracy of the predictions. 

This second test resulted in the further elimination 
of four competitors, and the remaining three were 
then required to furnish a statement of their methods 
of forecasting. The jury unanimously awarded the 
prize to M. Gabriel Guilbert, of Caen, France, both 
for his successful forecasts and for his method, which 
was then first made known to the scientific world, 
and attracted wide attention. 

M. Guilbert has since published a book on weather 
forecasting." 


The Mine-safety Demonstration 

NATIONAL mine-safety demonstration will be held 

at Pittsburg, Pa., on October 30th and 31st, 1911, 
under the auspices of the Bureau of Mines. The first 
day will be devoted to demonstrations at the Bureau 
of Mines Building in the Arsenal grounds, Fortieth 
and Butler streets, including exhibits of explosives, 
safety lamps, fuel testing, etc., and actual explosions. 
On the same day demonstrations and explosions will 
be given in the experimental mine near Bruceton, ten 


~~"? Nouvelle méthode de prévision du temps, Paris, 1909. 





miles south of Pittsburg. On the second day the dem- 
onstrations will be held at Forbes Field, the National 
League baseball grounds. This programme wil! in- 
clude a first aid exhibit, rescue work and mine gas 
President Taft will be present and award the prizes, 
and will afterward be entertained at luncheon at the 
Hotel Schenley. It is expected that .he Bureau of 
Mines will run a special car from Washington to ac- 
commodate the officials of the Federal government. 
There is at present prevailing a deep interest in the 
subject of mine safety appliances and many heads of 
bureaus and departments will grasp this opportunity 
of having ocular demonstration of the excellent work 
being accomplished by the Bureau of Mines. Dr. 
Holmes, the Chief of the Bureau, will, of course, be 
in charge of the demonstrations. 


A Stabilizer for Aeroplanes 

FLYING machine having stabilizing means ar 

ranged longitudinally and both in front and rear of 
the vertical turning center of the machine is shown in 
a patent, No. 1,001,120, to Joseph A. Blondin of Los 
Angeles, Cal. The stabilizing means include a plu 
rality of members which may be moved laterally to 
varying degrees which are connected to a movabie 
aviator’s seat, thus permitting the converieut @pera- 
tion of the stabilizing members. 
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ria ernment self insures 
against hail A simila 
an ation n e Canadian 
Alberta, where hail insu 
i l tl Treasury De 
" 
f t e immen al mankind has 
endea ed to find some physical means 
f hails I tiquity 
h g ja ns and otl 
: i! loud iat hreater 1 
uil was lespread In 
t idd Lee he aid of the “tempes 
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Far n I nineteenth 
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any parts of Europe, in 
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assumed to be the chief cause of hail 
storn About 1896 the custom of 
“hail ng” wa ntroduced in Eu 
pe é ally n vine-growing dis 
trict ind soon becamé immensely 
( i rh nsisted in bombarding 
the clouds with various special forms of 
anno? In the year 1900 five hundred 
of these unnon were in use in France 
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1 10,008 n Italy This custom still 
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of Russia it has the 
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a far from secure basis of information. Statistics of to $20,000,000). The annual loss in France is about 
dins he distribution of hailstorms in space and time, and the same. In Italy it amounts to $12,000,000, accord- 
ug f th damage inflicted thereby, are systematically ing to a recent estimate. These enormous losgeg ¢o 
and th Jllected from year to year in but few countries For not affect the agricultural class alone In many 
I h e mo al the companies have been obliged to cases the national revenues are seriously curtailed 
i eather their own information as best they could; and from this cause, as it is found necessary to remit q 

i doubtless. in the legitimate desire to protect them portion of the taxes in the regions afflicted. 
s havin egard to the uncertainty of the data The first steps toward improving the organization 
available, they have as a rule imposed higher premiums of hail insurance and extending its benefits to al] 
id than would be justified if accurate information were countries have been taken during the past year by 
hand. That the ga ss d ) atmos ic the International Institute of Agriculture. Ata meet. 
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Houses were swept before the flood like cardboard, , 
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Looking downstream through gap in the wall of dam. 




















View along upper face, showing displacement of broken masses. 
THE FAILURE OF THE AUSTIN DAM 


ing of the permanent committee of the 
Institute, November 24th, 1910, the Bu. 
reau of Economic and Social Instituy. 
tions was charged with the task of 
lrawing up a complete report on the 
present situation of this form of insur- 
ance in the several countries. The re 
port, prepared by Dv. Giuseppe Rocca, 
has now been published,* and is a most 
useful contribution to a subject the 
literature of which is at present ex- 
tremely meager Dr. Rocca gives sta- 
tistics of the companies engaged in the 
business of hail insurance in Germany, 
Austria, France Italy, and 
Switzerland; the laws bearing on the 
subject in 


Hungary, 


those countries; the tech- 
nique of this class of insurance: and 
finally a number of suggestions looking 
to a uniform system of gathering in- 
formation of damage by hail and to 
uniform legislation 

This report was submitted to the In- 
stitute at its recent general meeting, 
and recommendations based thereon 
will be transmitted to the several goy- 
ernments 

As the recommendations of the Insti- 
tute will probably lead to the organiza- 
tion of hail insurance companies in this 
country it may interest some of our 
readers to know that a number of books 
has been published in Germany for 
the guidance of persons engaged in the 
task of assessing the damage due to 
hail A list of them will be found at 
the end of the article “Hagelversicher- 
ung,’ in Meyers Grosses Konversations- 


Lexikon, sixth edition 


The Colors of the Earth 
HE two great elements of difference 
in the same landscape in winter and 
summer are, of course, the presence of 
snow in winter and of leaves and grass 
in summer. If we could look at our 
globe from the moon the variation in its 
aspect due to seasonal changes would 
perhaps be even more striking than it 
appears to those on the surface. 

In fact, we sometimes lose sight of 
the very important part which vegeta- 
tion plays in giving color to what might 
be termed the countenance of the planet. 

It is not the higher forms of plants 
that always produce the greatest effect 
Some of the most striking 
scenes upon the earth owe their char- 


in this way. 


acteristic features to mosses and lich- 
ens. The famous “crimson cliffs” of 
Greenland, which extend for miles 
northward from Cape York, derive their 
splendid color from the growth of red 
lichen that covers their faces. 

The cliffs rise between seventeen hunl- 
dred and two thousand feet straight 
from the water’s edge, and being com 
gray granite, their aspect 
would be entirely different from what 
it is but for the presence of the lichen. 

The rocky pass called the Golden 
Gate in the Yellowstone National Park 
owes its rich color and its name to the 
yellow lichen covering its lofty walls; 
and the indescribable hues of the great 
hot-spring terraces arise mainly from 
the presence of minute plants flourisit 
ing in the water that overflows them 
Considered as a whole, the vegetation 


posed of 


give it a characteristic aspect 6 
That its broad expanse of forest 


and prairie land causes the earth to reflect a consider 
able quantity of green light to its neighbors is indi- 


he fact that at the time of the new moon 


a greenish tint has been detected overspreading that 
part of the lunar surface which is then illuminated 
only by light from the earth. 





kilometer, visitations of this class is exceedingly heavy is well of a planet may 
1 would known. Thus it is stated that during the year 1897, viewed from space. 
operating in the kingdom of Wiirttemberg, a total area of 42,427 
hectares—3.7 per cent of the cultivable land of the 
actually country—was ravaged by hail, the damage amounting cated by t 
! il to over $4,750,000. In the last forty years the loss to i 
tigat h wriculturists from this cause in the grand duchy cf 
ent time Baden has aggregated $25,000,000 The annual loss 
1 ve for the whole of Germany is estimated at between "@ “Btasenes 
yn 70,000,000 and 80,000,000 marks (i. e., from $17,000,900 nour alder & m1 
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Glenn H. Curtiss, winner of the Scien- 
tific American trophy, first to rise 
from water in a biplane. 


Louis Blériot, France’s premier mono- 
plane inventor, first to cross the Eng- 
lish Channel, July 25th, 1909. 


Wilbur Wright, the elder of the two 
brothers who built the first 
practical aeroplane. 


Morane, the former Bleriot pilot, who 
has invented an exceedingly fast 
and efficient monoplane. 


The Business Side of Aviation 


T SEEMS at first glance somewhat premature to 

rank the new art of flying among the accepted and 
recognized branches of industry; but on close exam- 
ination of the actual state of aviation affairs at pres- 
ent there is found ample reason for doing so. 

In the past three years an astonishingly large field 
of commercial and business activity has been built 
up, that has to do solely with aeronautics. 

There are few who have stopped to realize the sug- 
gestive fact that more than half a million men are 
now actively engaged in some industrial enterprise 
that has to de with navigation of the air. 

To fully appreciate the significance of the commer- 
cial side of aviation, a knowledge, or at least an ac- 
quaintance, must be had with demands on a flying 
machine, its uses and the commodities whose manu- 
facture, sale or exchange constitute “the trade.” 

Aeroplanes at present are used in three distinct 
ways—for sport or convenience, in war or postal 
service, and as a means of profit in exhibitions, etc. 

The use of the aeroplane by sportsmen and its use 
by individuals or corporations as a convenience, is 
the field best developed at present, and for which the 
greatest future is predicted. 

The use of aeroplanes in war seems already defin- 
itely assured. 

Exhibition flying, however, is likely, and in fact has 
begun to decline, although races if sufficiently excit- 
ing are likely to persist. 

A great impetus to the use of aeroplanes by sports- 
men is bound to come soon, with the further perfect- 
ing of the hydro-aeroplane 

The Trade. 

The market for aeroplanes is of considerable mag- 
nitude, as indicated by the volume of sales made by 
the various companies. M. Blériot has sold several 


The Money in Flights and Machines 


hundred aeroplanes since the spring of 1909, when he 
first began manufacturing them on a large scale. He 
has almost been outdone by the Voisins and Henri Far- 
man, while the enterprise of Esnault-Pelterie, Sommer, 
Breguet, Nieuport, and a score of other constructors 
in France brings the total of actual sales to a surpris- 
ingly large figure. 

A single-seater Blériot monoplane costs 24.900 francs, 
and a two-seater, 28,000 francs. This is also the price 
of Voisin biplanes. A Breguet biplane costs about 
$6,000 and an Antoinette monoplane is even more ex- 
pensive. 

In general, the range of prices in France is from 
15,000 to 30,000 francs. 

In England the cost of “all-British’’ machines like 
the Valkyrie and Howard Wright runs from $1,500 up- 
ward, the price of English made machines being much 
lower than for those of foreign make. 

In the United States there are not over a dozen 
large and established manufacturing firms, with the 
Wright, Curtiss and Burgess companies as recognized 
leaders. The Burgess Co. has sold more than thirty 
machines, the Wright Co. two or three times as 
many, and the Curtiss firm also a considerable number. 
The average price of American machines is $5,000, 
although the Burgess Co. charges $7,500 for a biplane 
of the Wright type equipped with a Gnome motor. 
The sales here are at present much less than abroad. 

It may be conservatively estimated that the sales of 
aeroplanes to date, both here and abroad, amounts to 
about 1,500. Placing the average price paid for these 
machines at $5,000, it becomes evident that the vol- 
ume of business is represented by an outlay of well 
over $7,000,000. 

In England, for example, the import trade from 
January to August, 1911, is represented by $177,000, 


and the export trade by $70,000, thus giving an insight 
into the magnitude of the trade between Hngland and 
foreign countries. The exports of France and the 
imports of America are greater, all statistics proving 
that France leads the world in the aeroplane industry. 

The Blériot factory employs about 600 men, and is 
replete with the most up-to-date facilities. The Wright 
Company has an equally efficient plant of modern 
buildings, shops and assembly rooms. In fact the 
growth of most aeroplane factories has been phe- 
nomenal, and yet the real lasting market for the 
aeroplane has been but slightly reached. 

Greater even than the trade in aeroplaning, as 2 
unit, has been the activity in the supply and demand 
for aeroplane accessories from motors and propellers 
to the minutest parts of metal or wood. 

There are fifty or more established firms in this 
country alone, doing a large business in parts of aero 
planes, like ribs, struts, joints, etc. As in France, 
propellers are being designed and manufactured by 
more than ten firms devoted to this alone. 

In France the Chauviere Company is a large corpora- 
tion employing many hundred men, with extensive 
shops, and turning out countless propellers for all 
types of aircraft. 

Many of these separately manufactured parts never 
get to be used in a full fledged aeroplane, but serve 
merely for purposes of experiment. 

The motor trade is also large, especially in France 
The Gnome company pays dividends that few “indus- 
trials” ever reach, and its business grews apace 
Many American motors are showing excellent quali 
ties and are much preferred here to the higher priced 
foreign motors. 

Aeroplane supply houses abroad have ceased to be 


(Continued on page 355.) 
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Lagagneux, the all-around French avia- 
tor, who has made records with both 
monoplanes and biplanes. 


Claude Grahame-White, England’s lead- 
ing aviator. He has won many 
cash prizes. 


Weyman, the American, who won 
the Gordon Bennett Cup race 
this year in England. 





Louis Breguet, first to carry live 
load equaling weight of 
machine, 
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Fig. 1 This designer was haunted by the fear of edgewise tumbling. He did Fig. 2.—A marquis’s idea of applying the principie of centripetal stresses, 
not know that drums are inefficient lifting surfaces. Too much head resistance here. 
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Fig. 3.—Lf two planes are better than one, three must be better than two, argued this Fig. 4.—Here the eye rests in peace, for compared with standard designs 

designer, taking no account of the head resistance. the variations are more conspicuous than radical. 

MIDSUMMER MADNESS IN AEROPLANE DESIGNS ; | 
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A Chamber of Horrors 
Wild Designs in Flying Machines 


By Marius C. Krarup 





Ie VERY one of the aviation machines shown in The unproportioned thoughts manifested in the enormous. What might perhaps have been gained by 
4the accompanyil trations dear to its maker various machines are not without interest. The edge using perfectly elastic materials shaped and propor- 
or designer and to his friends Every one of them wise tumble has haunted the maker of No. 1. Of this tioned so as to return an equivalent in work for the 
has nething in its construction which is promising, he is sure So long as the motor and propeller are power expended in bending the planes back, is squan- 
nasit or brilliant to men whose ability in the ordi kept working, these drums will uphold whatever they dered through the acceptance instead of unresponsive 
nar va of life has been sufficient to enable them are capable of upholding, whether the wind tosses materials, endowed with an inert flexibility rather 
to save or borrow the money wherewith to substa: them to one side or the other. Pivoted as they ars than resiliency, the bending of which, under the infla- 
ute their faith tn aviation. All but one are proudl) to the elegant trussed frame, they afford means for ence of air resistance, means mainly the generation of 
phot raphed idy to fl it the wurd “go Yet only sustentation, for steering and for fore-and-aft balan« heat from molecular friction and the consequent wast 
the one not so pictured ever made a start The others ing, all combined in a single mechanical conception ing of the power employed for overcoming the air r 
probal herish tl convictions which created If the propellers cease propelling, simply tilt both resistance. 
en ins of occult or theoretical qualities, the drums forward for a gradual descent. Should the Stoeckel’s monoplane (Fig. 6 in this series) Was 
nature f which the uninitiated beholder may only impact with the earth be a little hard, the structure expected to work a revolution in aeroplane dynamics, 
irmise Here a problem for the psychologist to offers the same advantage which has served Latham for it is equipped with a motor of only twelve horse- 
vive Mechani ilone scarcely furnish the key t so well in his Antoinette flier; namely, that there is power driving two propellers of very modest diam- 
rrect solution The shrewd observation that it much material to be broken before the shock reaches eters located far below the level of the planes and 
better to get into the game of aviation” wrong the aviator’s person. It seems almost a pity that the the bulk of the air resistance. Under these circum 
than not to get into it at all in its beginning may laws of the atmosphere will not permit drums to act stances the machine should immediately tip over back- 
have shaped many of the hasty creations which abound as efficient aeroplane lifters ward the moment the wheels leave the ground, but 
in the shops of amateur aviators the world over. They The machine shown in Fig. 2 is the contribution the designer has placed an inverted canoe, also useful 
ar evidence of a widespread desire to become iden of the Marquis d’Equeuvillay It may be imagined as a sunshade, lengthwise over the central portion } 
tified at almost any co with a movement clearly that the scion of a noble house has started his train of his machine, and in this device he must have 
destined to be more conspicuously picturesque in its of thought with a profound respect for the magic anticipated special virtues, not only the feeble merits 
unfolding than any other which civilization has ever strength of a bicycle wheel. By developing its great of an undersized parachute, but something extraordi- 
Witnessed, and prodigiously fruitful in physical, scien principle of centripetal stresses it should be possible nary in the way of balancing effect, since it is other- 
tific and financial adventure. These odd structures ars to produce a very light framework rieh in capacity wise an axiom among aeroplane builders that the 
claims staked off on the hills of golden promise, and for areas, strong and yet deformable at its ovalized power and the air resistance must be kept pretty well 
the. cheerful prospectors confidently expect to “grow periphery, and, Eureka! with motor and aviator cen- in line. As a wind wagon skipping nimbly over the ( 
up with the country,” and to reap the rewards which trally located and applying the vital forces of pro- aviation field the compact Stoecker, with its short 
come sli sturdy pioneers. A single unproportioned pulsion and control from the rigid hub, the very wheelbase, should have real merit, however, not to 
thought given his act” contrary to the advice of deformation of the rim and planes might be utilized be despised for meets, particularly if the inverted 
P I ind embodied in steel, wood and fabric, is for steering and balancing. Note also the forethought canoe, as the illustration suggests, mev be tipped and 
bold T is the entry fee, and lo! the world evinced in shaping the upper planes with a self- utilized to preserve the balance 
i For is it not after all proof righting curvature The largest aeroplane in the world is shown in 
se primary traits of char If two planes are better than one, then three planes Fig. 5. It was constructed at Dunstall, near Wolver | 
ded for progress as mere are better than two. This is the simple and power- hampton, by Lieut. Seddon of the British navy. It is 
t feeds upon and ful idea embodied in the apparatus pictured in Fig. 3, equipped with two 80 horse-power engines and its 
ony na free passes and which is known as the Bousson-Bourgnis. It is planes measure an area of 1,000 square feet. The bold- 
t 101 anid they stand by common to many triplanes. In addition. an abundance ness of the figures: and of the mechanical executio®, 
he \ work th next steps of rudders, generous in size. and a certain flabby flexi- with the great hoops and sweeping curves suggesting 
facts bility in all the areas, testify to an active, energetic the expert in Spencerian handwriting, almost disarms 
a lanes misunderstanding of nearly all the leading principles criticism, numbing it with the query Can this be 
; be d in successful aviation. The head-on resistance is possible? Can this be what we are striving for and 
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what we are coming to? In that case, would it not 
better to leave aviation alone until a more ad- 
of materials shall have made it pos- 
sible to accomp sh it by simpler designs? The large 
hoops, crossed with others like them and tied at the 
crossings, give great freedom in producing any de- 
sired relation between the planes. By mere changes 
in the angles and the points of contact of the hoops, 


be 
yanced master) 


practically the same framework may be utilized for 
number of experimental variations, and perhaps it 
be assumed that the designer has been actuated 


a 


may 
by this consideration, knowing that the tandem ar- 
rangement of planes has been found unfavorable to 


equilibrium, but knowing also that no large aeroplane 
construction can be expected until this difficulty shall 
have been experimentally overcome, But the design 
looks more theoretical than inspired. 

The engineer responsible for the example in Fig. 7 
has also tackled elongated construction, being plainly 
actuated by hopes of escaping from che problem cf 
lateral equilibrium As for the necessary sustenta 
tion, fancy this scow being sucked forward through 
the atmosphere at great speed by the innocent little 
propeller, and the friendly mind will readily perceive 
how the bow will throw powerful air waves upward 
against the flying-fox membrane extending from the 
gunwale, fairly lifting the structure; and, moreover, 
the hollow of the scow will create a vacuum—the vacu- 
um being a highly favored phenomenon among inde- 
pendent aeroplane designers, nearly always produced 
without special expenditure of power—to fill which a 
mighty upward pressure from the atmosphere under- 
neath will automatically assert itself. The hand wheel 
in front of the operator seems to connect with a 
simple rudder at the top for side steering, and the 
perfect lateral balance produced by the narrow con 
formation and the low center of gravity (really per 
missible with this shape) should render all other and 
auxiliary steering means superfluous For up-and- 
down steering perhaps the aviator slides his own 
weight forward and backward. 

The seven machines mentioned and illustrated in the 
foregoing might have been proposed and built whether 
Lilienthal, Maxim, Langley, the Wrights and Blériot 
had ever gathered data for aviation or not But on 


the Diapason monoplane (Fig. 4) the eye may rest 
in peace. As compared with standard design, its 
variations are more conspicuous than radical. The 
tail and side-steering apparatus have been cut in twain 
and moved to the two sides; the ailerons have been 
moved rearward. The arrangement makes room for 
a large propeller, and, while the equilibrium seems 
more sensitive, the means for maintaining it and for 
steering may at the same time have been improved. 
The machine is said to have flown with some success, 
and it would be rash to assert its superiority or 
inferiority in comparison with other models depending 
on control by rudder action. It accentuates this 
feature, making even stronger demands upon the 
aviator’s agility than the standard type 


Recent Aeroplane Accidents 

URING the past month there have been many 

accidents. In several of these the aeroplane has 
caught fire in the air, and the aviator has been 
burned to death or killed by the fall. One such acci- 
dent occurred in France on September 2nd, another 
in Spain two days later, and the third, in which two 
men were killed, happened in Germany on the 7th ult 
Maron, the French pilot of the Savary biplane, was 
the first victim of this type of accident. He experi 
enced a bad fall on the 2nd ult. His machine caught 
fire, and when it struck the ground, he was incinerated 
under the débris Lieut. de Grailly, of the French 
army, also fell and was burned to death on the 2nd 
inst., owing, it is claimed, to the breaking of a wing 
of his R. E. P. monoplane. Capt. Camine, with ‘he 
same make of machine, was killed by the fall due to 
the same cause. On September 5th, M. Leforestier, a 
French aviator, fell to his death at Huelva, Spain 
His machine, which was of his ewn construction, is 
said to have caught fire in the air. 

Two other men who were victims of this kind cf 
accident were Lieut. Newmann, a German military 
aviator, and M. Leconte, his passenger. While mak 
ing a cross-country flight on September 7th the ma 
chine caught fire when at a height of sixty feet, and 
fell to the ground, instantly killing both aviators 
The same day, Paul Senge, another German aviator. 


fell and fractured his skull at the town of Karlsrui: 

Two days later Herr Eyring was killed near Stutt 
gart. On September 29th, Capt. Englehardt, Ge: 
many’s premier military pilot and the first man whon 
the Wrights#@ught to fly in that country, was killed 
by a fall, While his passenger, Herr Sedimave: 
had his skull fractured and received other serious 
injuries. 

In England, Lieut. Cammell, a seasoned Bléri 
pilot, on the 18th ult., fell to his death whil 
making his first flight in a Valkyrie (Pnglish) 
monopiane. He had been aloft 10 minut 
and was making his second wide cireuit,* when 
the monoplane turned over and dropped 90 fe« 
to the ground. Capt. J. J. Frisbie, Louis Rosenbaun 
and Cromwell Dixon were killed in America whe 
ing at State fairs. The iast-named aviator, a you 
of but 19, fell 80 feet into a stone quarry at Spokan 
Wash., on October 2nd, owing to his turning too shar 
ly to avoid hitting some telegraph wires, and slidins 
down on end as a consequence. A few days befor: 
Helena, Mont., Dixon had flown over the Rocky Moun 
tains to Blossburg, a small town 18 miles away, and 
back again. Blossburg lies in a deep pocket in th 
mountains, from which wild ducks and geese escap 
with difficulty after battling with the air current 
sometimes for hours. It took Dixon twice as long 


»» 


22 minutes—to attain the necessary altitude of 7,00 


feet at Blossburg as it did at Helena. The trip o 
and back across the 6,200-foot Mullins Pass was made 
in 15 and 17 minutes respectively Dixon was give 


a $10,000 purse made up by several men who witnes 
his flight. He delivered a letter from Governor N 
This is the second time a Curtiss biplane has crossed 
the Rockies Ely was the first to accomplish this 
feat at Butte, Mont., last spring. 

On September 25th, at the Nassau Boulevard meet 
Dr. Clark, a trick bicyclist, had a fatal fall in a Queen 
monoplane He was unable to accustom himself to 


moving the warping control lever outward instead of 





inward when turning. A sharp turn to the ight 
caused by improper warping, resulted in the instant 
development of gyroscopic force by the revolving 
motor sufficient to make the machine dive vertically 


to the ground 
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Fig. 5. — Here is a huge machine which seems to have been designed by one who admired the sw eeping curves of copybook penmanship. 























- Fig. 6.—A monoplane that was expected to ‘‘ revolutionize’’ 


aerodynamics and didn’t. 








Fig. 7.—Fancy this scow being sucked forward through the atmosphere at great speed 


by the innocent little propeller ! 
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After a painting by Morot. 


A view of Eiffel’s wind tunnel. 


Gustave Eiffel. 


Progress in Aerodynamics 


Studying the Aeroplane in the Laboratory 


By Grover Cleveland Loening, Author of *‘ Monoplanes and Biplanes’’ 


engineering that will 


commercial 


| r is the precise methods of 
eventuaily place flying on a successfully 


bani As in all other branches of engineering, the 
theorists and the physicists point the way and give 
the methods that lead the practical man to the definite 


solution of perplexing problems, and in this aviation 


differs in no respect from any other art or science 
fundamental characteris 


The determination of the 


and air pressure on different kinds of 


rms has led without doubt to a quicker 


tics of air 





surfaces and f 
ess in actual aeroplane flight, but it is 
than quantitative results that have 


and surer su 


qualitative rather 


been obtained so far 
Up to the 


" present few if any experiments in meas 


uring the actual values of pressures on surfaces have 
been conducted on full-sized aeroplanes. The results 
that have been obtained come chiefly from extensive 
indeor laboratory experiments conducted on planes 


ind shapes of small size, often only one-thousandth 


of the size ef planes used on successful machines. 


But these smail-scale experiments have in most 


cases been performed with great care and refinement, 
there are established the fol- 


important laws 


and from their results 


lowing empirical and fundamentally 


and equations 


A Any air pressure on any plane or shape varies 


seem almost conclusive evidence of the large value of 


frictional resistance. 


C. The pressure on an inclined flat plane varies 
with the angle of inclination to the air stream, but 
bears a fixed relation to the pressure on the same 
plane, when placed normal to the air stream. If 
we let P normal pressure, and P pressure acting 
on a plane when it is inclined below normal, at an 
angle a above the horizontal, then we may express 
this fixed relation between P and FP" as 

2 sina 
P' = P—— 
1 + sin’a 

This is known as Duchemin’s formula, and has 
been verified again and again by actual laboratory 


flat planes. A simple 
approximate relation suggested by BHiffel is 
a 
P= P— 
30 
The normal pressure P may be determined for any 
plene at velocity by the relation of P—=KSV’, 
this pressure being gradually reduced as the plane 
is inclined to a value P’, corresponding to that angle 


experiments on small very 


any 


of inclination. 

D. The pressure on arched planes is much greater 
than on flat planes, and may be equated to the value 
of the pressure on a flat plane of larger area. Whereas 
in inclined flat planes the pressure P* is always per- 
pendicular to the plane, on inclined curved planes at 


low angles P' is inclined in front of the perpendicular 
to the chord of the plane. 

Unlike flat 
cannot 


planes, the pressures on curved planes 
be reduced to intelligible formule, and there- 
curved 
tables of air 
from actual measurements on test 
formule such 
measurements. P* on curved planes is 
tabulated percentage of the normal 
It is in the determination of the pressures 


fore in order to determine the 


inclined 


pressures on 


planes, resort must be had to 
pressures obtained 
surfaces and not to any based on 
The pressure 
usually as some 
pressure P. 
on curved surfaces that the results of aerodynamical 
experiments on small surfaces have been of most use 
in aeroplane designing. Lilienthal, Wright, Prandtl, 
Eiffel, Maxim and Stanton have all made determina- 
tions for curved planes that have found much prac- 
tical application. 

E. On curved planes, as as on flat 
the total pressure P* acting on the plane when the 


may be resolved into 


well planes, 
latter is inclined at an angle a, 
a vertical component L and a horizontal component D. 

he component L is called the “lift,” and is equal to 
the weight of the aeroplane, while D is called the 
“drift,” and is the dynamic resistance to motion over- 
come by the thrust of the propeller. 

F. On curved planes, as the depth or amount of 
curvature or arching is increased, the drift resistance 


increases. In other words, flatter planes have less 
resistance than more highly arched ones. The 
experimental results of Prof. Prandtl of Géottin- 


gen are particularly definite on this point. 





within the range of speed used in flight, substantially 
as the square of the velocity, and directly as the 
ive of the surface. For the simplest case, a flat 
plane placed normal to the air stream, the air 
pressure / may be expressed as 

P K 8 v? -” 


where 8 the surface area, V =the velocity 


of the moving air against the fixed surface 
or conversely of the moving surface against 
the still air, and K a numerical constant, 
value of which is 0.003, 
and V 


the most probable 


when 8S is expressed in square feet 
in miles per hour 

This is ah derived 
from the results of many experiments, and 
upon it based practically all of the theory 


empirical relation, 


of aerodynamics that finds application in 
actual practice 

B Air passing a surface, or conversely 
a surface moving through air, causes a 


frictiona! drag on the surface, which varies 


ilmost as the square of the velocity and 
directly as the length of the surface 
Many formul# have been proposed, some 





based om experimental data and some on 
theoretical conclusions but they differ 
widely from one another, and the value of 
this “skin friction is still a subject of 
ontrovers many xperts claiming that 
frictior negligible, many others that it 

Her s a branch 


oT a ) t ve igat 








G. On curved planes, as the aspect ratio 
or ratio of span of plane to chord is in- 
creased, the lift increases greatly for the 
area. Both Eiffel and Prandtl have 
amply verified this. 

H. Experiments show that on a plane 
there exists a point at which all the pres 
sures on the plane may be considered as 
concentrated without disturbing the equilib 
rium. This center of action of the forces 
is called the “center of pressure.” On flat 
planes the center of pressure moves steadily 
forward from the center of the plane to 4 
point near the front edge as the plane is 
inclined from the normal or 90-degree posi- 
tion to 0 degree. On curved planes a totally 
different action is observed. The center of 
pressure moves steadily forward from the 
center of figure to a point about one-third 
the width of plane from the front edge, 4s 
the inclination is reduced from 90 degrees 


same 


to 15 degrees, but at this point it turns 
abruptly and moves rapidly to the rear. 
passing the center of figure at about 5 
degrees. 








Apparatus recently used in France for testing large surfaces 


in the open air, 


J. Experiments. in aerodynamic labora- 
tories have further enabled forms of least 
resistance to motion to be determined and 
show what kind of torpedo or fusiform 
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disturbance of the air streams. 
propellers have 
this branch 


shapes give the least 
K. In addition, experiments on 


added immensely to the knowledge on 
of aerodynamics, and have enabled air propellers to 
be designed that a higher efficiency than is 
obtained in marine practice. The great French pro- 
peller manufacturjng companies have had elaborate 
experiments conducted on full-size propellers, and have 


give 


used the results to great advantage. 

L. The experimental photographing of the action 
of air streams on different planes and shapes has 
been a valuable contribution to aerodynamics and 
holds promise of becoming a field of much larger 
scope within a few years. 

These are fundamental “qualitative’ 

In many cases the values of different experimenters 
for the same thing show wide variations. In deter- 
minations of the constant K, for example, various 
values from 0.0025 to 0.0046 are obtained, and many 
other differences are found. The “quantitative” re- 
sults of experiments ‘in aerodynamics are as yet not 
fixed, and it conceded that until reliable 
numerical values are obtained the precise engineering 
design that is looked forward to is hardly possible, 
approximations may be made 


results. 


must be 


even though excellent 

The chief sources of error or difference in the ex- 
periments far appear to be in the 
method and size of planes used. Whether size of sur- 
effect on the nature of the pressures 
problem in aerodynamics 
Many claim that the ma- 


conducted thus 


faces has any 
or their 
that is still to be solved. 
jority of experiments have been conducted on such 
that their results are of little 
aerodynamical problems, the 


unit values is a 


small test surfaces 
value. Like all other 
answer is to be found in experiment only. 

There are five different methods of conducting ex- 
periments on test surfaces or models. These are: 
surface from a height in 
air or in a closed room. M. Eiffel conducted a series 
of experiments on the Eiffel Tower in 1905, in which 
he allowed the test surfaces to fall about 500 feet. 
Lilienthal made some use of this method in the open 

Aerodynamic Institute of 
Riabouchinsky of Moscow, it 


1. Dropping the open 


air, and at the Russian 
Koutschino, built by M 
has been employed 


2. Attaching the 


surface to a 


comparison systems with standard flat planes, are 
some of the many means employed. 

To measure the actual velocity of the air stream, 
anemometers are used, and are either of the rotary 
cup type, recording on dials, or of the pressure type, 
in which the pressure of a surface acts through a 
spring and operates a large pointer. 

Only recently the great differences between condi- 
tions of air pressure and air flow inside a room and 
out in the open air have been recognized. The air 
in a closed room is perfectly quiet and lacks the 
characteristics of turbulent motion of the open air, 
characteristics that very likely have much to do with 
pressures on a surface of an aeroplane. Although a 
simple means of determining air pressures, the wind 
tunnel resembles only slightly actual free flight con- 
ditions, and many of the results obtained by this 

















Eiffel’s laboratory. General view of the blower opening 
in front of which the test planes are mounted. 


reduction of unit pressure due to placing the two 
planes one over the other is 65 per cent, 70 per cent 
and 75 per cent. 

M. Eiffel made extensive measurements on model 
wings of eighteen different aeroplane types, and made 
especially complete measurements on models of the 
new R. E. P. and the Nieuport monoplanes. His in- 
vestigations on the distribution of pressure over a 
plane show definitely that the pressure at the front 
edge is very high, much higher than most aeroplane 
constructors suppose, and that at the rear it is very 
low, having often a negative value; i. e., the air is 
pressing on the upper face of the plane instead of the 
lower face. 

Flight is being rapidly advanced and made safe by 
the instructive experiments of searchers in this new 
and fascinating science of aerodynamics 


The Moon and the Clouds 


fas Symons's Meteorological Magazine, July, 1811, Mr 
William Ellis, F.R.S., discu.ses the widespread be- 
lief that the full moon possesses the faculty of c¢lear- 
ing away clouds. This belief, which is expressed in 
the French proverb, “La lune mange les 
(“The moon eats the clouds”) was held by Sir John 
Herschel, Humboldt, and Arago, but it has no foun- 
dation in fact. 

Many years ago Mr. Ellis tested the question by 
examining the observations of the amount of cloud 
made every two hours at the Royal Observatory, 
Greenwich. Grouping together, during the period dis- 
cussed, the observations on the five days about full 
moon, and similarly the five days about new moon, 
there was found in both cases to be, on the average, 
a maximum amount of cloud in the forenoon, and a 
minimum amount in the evening. Now, if from any 
cause there was found to be a greater dispersion of 
evening cloud under a full moon than at the time of 
new moon, the evening amount of cloud at full moon 
should be considerably less than that at new moon, 
but there was no significant difference, the amount 
at the time of full moon being slightly greater than at 
new moon; this giving no support to the supposition 
of lunar influence to disperse evening cloud 

The same result was arrived at 


nuages” 





carriage moved on rails, as done by 
Prof. Prandtl at Frankfort, or slid- 
‘ing down a long inclined railway, 
as performed by M. Canovetti in 
Italy 

8. Mounting the surface and 
testing apparatus on an automobile 
and driving at high speeds, taking 
careful record of the pressures. 
This method was employed to great 
advantage by M. Esnault-Pelterie 
some years ago in France. 

4. By means of a “whirling 
table” or large rotating arm, at 
the outer end of which are carried 
the forms and planes to be tested 
The first aerodynamic testing ap- 
paratus, the old 8-foot whirling 
arm of Rouse used in 1758, was of 
this type. Later Langley, Maxim, 
Lilienthal used it to 
determine pressures on planes, and 
to test propellers. The huge new 


Renard and 








1 few years ago, but by a different 
method, by Rev. S. J. Johnson le 
noted the state of the sky at moon- 
rise and at midnight on the day of 
full moon for fifteen years. Of 186 
occasions of full moon, in 126 there 
was a similar sky when the moon 
rose and at midnight; in 33 the sky 
was clearer about midnight than 
at moonrise; and in 27 the sky 
was more overcast about midnight; 
hence he found nothing is support 
the belief referred to. 
The belief is easily 
There is, on an average, a progres- 
sive diminution of 
ward evening—dquite regardless of 
the moon’s phase. The physical ex- 
planation of this phenomenon need 
not be given here. It was set forth 
a few years ago by Dr. W. N. Shaw, 
in the Quarterly Journal of the 
Royal Meteorologica! Society. Now, 
the change from a cloudy to a clear 


explained 


cloudiness to- 








Vickers-Maxim testing table is the 
latest device of this kind. 

5. By a wind tunnel. There 
are three main kinds of wind tunnels. In the first, 
used by Eiffel, Prandtl and Maxim, a huge fan blows 
air into a restricted passageway, and the air is then 
conducted through various screens and chambers until 
it issues out past the test surfaces in a more or less 
uniform steady current. At Géttingen the elaborate 
character of the air passageway and screens renders 
the air stream practically perfect in its evenness of 
flow as it passes the test planes. In the second type 
of wind tunnel the air is drawn in past the test 
surfaces by a powerful fan placed in back of them. 
This is designed to avoid the “churned” air that is 
exhausted from a fan or propeller. Dr. Stanton in 
England and Prof. Zahm in this country use wind 
tunnels of this type. The third type consists of a 
fan blowing air through a chamber and screens as 
before, but at the end of the chamber is a nozzle 
which contracts the air stream and greatly increases 
its velocity. M. Rateau has used a wind tunnel of 
this type in his laboratory in Paris. 

The actual devices for measuring the pressure vary 
sreatly with the different experimenters, and this 
Plays, no doubt, an important part in the variations 
Observed in their results. Pressure gages, often in- 
accurate, hydraulic apparatus, aerodynamic balances 
of great sensitiveness, pendulum devices capable of 
very exact calibration, graphical records on cylinders 
by movable pointers, electrical contact devices and 


Scale model of the Nieuport monoplane, experimented with by Eiffel. 


method of experiment are seriously open to question. 

Whirling arms, if small, or if rotated at too high 
a velocity, cause the air about them to assume a 
rotation, and thus render the results of the experi- 
ments inexact. 

Movement in a straight line in the open air is now 
recognized as the best means of experiment in aero- 
dynamics, and the one that holds the greatest promise 
of establishing fully and exactly the great laws of 
flight. 

The next step forward after experiments with smail 
test surfaces has already been taken. M. Eiffel, for 
the past few months, in his splendidly equipped lab- 
oratory at the Champ de Mars, Paris, has been 
making determinations on reduced reproductions of 
actual aeroplane types, models equipped with pro- 
pellers, motors, wheels and all. These experiments, 
despite their small scale, are the most valuable con- 
ducted so far, and have enabled M. Eiffel to lay down 
many more fundamental laws that have a direct 
and important bearing on aeroplane work. 

One of the most interesting facts be has brought 
out is that when two identical planes are super- 
imposed as on a biplane, the lift per unit of surface 
is less than if the same surface is used as a mono- 
plane. These significant results show that as the 
distance between the planes is increased from 2/3 
to 3/3 and to 4/3 of the depth, the corresponding 


state of the sky is much more likely 
to be noticed when occurring near 
full moon; for with no moon the disappearance of the 
clouds, though making the stars visible, does little to 
change the general aspect of the evening; while under 
a full moon the disappearance of the evening cioud 
changes the whole appearance of nature, and attracts 
the attention of the most casual observer. 


Brightness of the Rising and Setting Sun 
~AMILLE FLAMMARION undertakes to answer, in 
L’Astronomie, the following question, proposed to 
him by a correspondent: Why are our eyes less 
dazzled by the sun toward sunset than just after sun- 
rise? Is the early morning sun really brighter than 
the late afternoon sun? 

There are two answers; one physiological, 
physical. The retina becomes progressively more sen- 
sitive in the dark. A sudden illumination at 
dazzles our eyes, whereas the same absolute 
of light would have much less effect in the 
During the day the eye becomes gradually 
more accustomed to the light; in other 
sensitive to it. 

However, the setting sun 
bright than the rising sun, because of the diminished 
purity of the atmosphere through which it 
Solar radiation pumps up an enormous amount of 
moisture from the earth during the 


the other 
night 
intensity 
daytime 
more and 
words, less 
is probably actually less 


shines 


day. 
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Abstracts from Current Periodicals 


Open-tube Telescopes 


lished in the American 
vid Todd discusses certain 
of telescopes and sugges a 
an open-tube f ope pl 
ting itu 3 
‘ ‘ ip of three parts 
ind ) form of rigid me 
n wo Usually this i 
here is no asovn why it should not 
iat exigen f mec 
l ind 
»p \ay n bu 
1 no tu a 
na count valanced l] 
ed a he top of a tall p 


Jor 


Phases of Science as Other Editors See Them 
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Design for an open-tube telescope. 





t he ax of the objective into approximate line 
with ixis of the ocular by means of a cord or 
! hing down to the observer on the ground 
‘ bject of modern optical excellence could ever 
atisfactorily used ir this way. The four-foot Mel 
bourne reflector designed and built by Thomas Grubb 
has ap en tube of spirally interlacing straps of 
rhe p 1! advantages of great focal lengih have 
long been understood. To fully avail one’s self of these, 
becomes necessary, however, to satisfactorily deal 
Vv i tl hanical problems of appropriately mount 
ng the parts of the telescope. In the larg nstru 
men of t present day, this problem presents no 
mean difficulties, and Mr. Todd starts out with the 
idea ha a suitably designed open-tube telescoyx« 
would best fy all conditions. The principal points 
to be con “l in setting to work on the solution 
of this probiem are, first, to build the tube so that its 
flexure shall be negligible, and, secondly, to mount the 
Weighted tube so that it can be pointed with ease to 
any pert of the sky. Mr. Todd says 
I have begun my projected telescope, not at the 
end, but in the middle, just as a bridge engineer 
builds a cantilever (See the accompanying illustra 
t mm.) 
fhe basis of its tube is a cubical section or com- 
artment of steel plates, reinforced as in box-girder 
construction, so as to be absolutely rigid and unyieid 
' j a telescope 200 feet or 300 feet long. I would 
bt central cube about 20 feet square. On two 
pn Ie verforated to allow the cone of rays 
) Das zh; and on two other sides of the cube. 
at right angles to the cone of rays, are attached the 
circular bed plate of the bearing pins In other 
yords, tube and axis ar e same in construction as 
the lina y trar iment, W hort 
ened axis and a himum distance between the pivots 
Needit > th vl in the evolu 


ym of transit and meridian cirele, has been found to 

ve minimum flexure. 

As we are per force restricted to standard com- 
mercial forms of structural steel, the two halves of 
the tube must be built up, not as cones (the ideal 
form) but as square pyramids. As we have rotation 
ibout only one axis to deal with, the flexure of the 
great tube is easy to handle 

It will be apparent that the alt-azimuth type cf 
mounting follows as a necessary consequence of this 
evolution; and the altitude motion gives no trouble 


whatever in either design or practical construction; it 


only when we reach the azimuth motion that me 
chanical and engineering difficulties arise, though they 
ire not wholly insuperable ones 

As we go downward from the telescope to the ground 
uur troubles increase; and they become a maximum 
when we reach the plane of junction between earth 
and mounting Let us now consider the method of 
dealing with this problem 

What we want is an absolutely smooth positive and 
yet exceedingly easy motion of a huge vertical shaft 
In order to meet those requisites, and treating it as 


a shaft simply, we should extend its length downward, 


and confine its motion as a journal between two hori- 
bearings 


zontal friction rings, slipping between roller 


These rings, with perhaps 100 roller 


should have 


on vertical axes 


bearings for each, 50 outside and 50 inside, 
wheels or rollers of large diameter, ground 


These 


horizontal 


to perfect cylinders rings are intended to oper 


ate only when the telescope is in use in the wind 
When the air ‘s still, a smoother azimuth motion 
would be possible if the friction rings are clamped 
motionless to the concrete well in which the vertical 
drum revolves 

Then I would float the entire structure in either 
il or water, leaving only a few hundred pounds of 


vad on a central button or pintle In this way a clock 
to drive a maximum 
The expanded vertical 
like the inner tank of 
lowest point. It should 
vertical height; 
afford an easy ii- 
terior construction, insuring absolute rigidity of the 
vertical which might through it, as 
best No wind could ever topple the 


of minimum power would suffice 
smoothness 
be little 
gasometer at its 
less feet in length, 


this drum-shaped form 


load with perfect 


axis, then, would a a 


when he 


not than 50 or 


and would 


towers, go down 


far thought 


as 


structure over, and the open-air telescope would be 
safely usable on all but the windiest occasions. By 
lowering the .pintle underneath, and pumping out 
enough of the flotation to allow the drum to settle 
down to stationary beds, the drum could be rigidly 
clamped near the top and bottom, so as to withstand 
securely all stormy weathers when not in use. In 


case of a severe gale, the telescope would be pointed 
to the carriage and tail- 
unshipped, tube directed to the nadir. 
Here the objective would be double-housed against the 


wind, 
and 


quartering observing 


pie ce 


storm, and the cell clamped firmly.- This would secure 
both bearings and open-air pyramids against harmful 


stress due to excessive wind-thrust, as the gale would 
strike the structure edge wise. 
I have not intended in this paper to deal with the 


solution of any but the most general problems of this 


proposed telescope All details Lave, however, been 
critically worked out, so thet an approximate estimate 
of cost is uvailable A 5-foot objective would cost about 


$125,000, and the entire ‘ostrument would represent 
about double that amount. For instance, the weather 
protection of objective aud ovepieces, of a.:.itude bear- 
ings and of altitude clamp, quix:. motion and slow 
motion; also electric motors for operating +hke same 
in both codrdinates, and for the requisite variable 
clock-motion in both altitude and azimuth, as wel: 
as for driving the rotary tail-piece on a ball-race 
With this arrangement, and an adaptation ef Frof. 
Ritchey’s Jouble-slide plateholder with independent 
rotary motion, micrometric work and even precision 
photography might be quite practicable. All the 


clamps and motions and clocks may be controlled by 


electric motors operated from triplicate switchboards 
in (1) the observing box, (2) the altitude house (not 
shown on the upright piers), and (3) from the 
azimuth room concealed beneath the basal drum. 

In lieu of observing-chair or rising-floor, observer 
and assistant ride in a light carriage on the eye-end, 


swinging on a horizontal ball-bearing axis which passes 
through the focal plane. This may be wholly inclosed 
for weather protection, and it can readily be 
electrically in winter. 


he 


warmed 
Should such an instrument ever 
erected on a high mountain, as for instance, Fuji- 
yama in Japan, 12,400 feet elevation, where a saddle 


within the crater provides an ideal location such that 
wind would rarely shake the telescope, it would be 
wholly feasible, in fact very easy, te supply the ob. 
box with air artificially compressed to sea- 
Thereby we should avoid the disastrous 


serving 
level tension. 
effect of mountain sickness, which not only interferes 
greatly with one’s comfort at elevations much in ex. 
cess of 10,000 feet, but in consequence of the quickened 
pulse, tends to shorten the life span of anyone who 
persists in tarrying long at great elevations, without 
frequent return to safe and lower aititudes. 


An Astronomical Method of Finding an 
Aeronaut’s Position. 

wee terrestrial objects are invisible, an aeronaut 

is compelled to employ indirect methods of find- 
ing his position. Several such methods have been in- 
Berlingmaier and Marcuse 
measurements for this pur- 
of informing an aero- 
of his pesition by means of wireless telegraphy 
Finally, methods 
been proposed, in which the tedious reduction of 


vented during recent years. 
have employed magnetic 
pose and successful methods 
naut 
have been devised astronomical 
have 
the observations is effected by means of special ap- 
paratus 

An instrument of this character, invented by Voigt, 


is shown in Fig. 1, and the method of its use is‘thus 





Fig. 1.—Instrument for finding aeronaut’s position. 
explained in the Deutsche Zeitschrift fuer Luftscnif- 
fahrt. The principle involved illustrated by Fig. 
2 in which A and B represent two church steeples ris- 
ing from a level plain. 

If the angle of elevation of the steeple A, as viewed 
from points of the plain, measured, we 
know that all points for which this angle has a certain 
value « lie on a circle a of definite radius, the center 
of which the base of the steeple. Similarly, we 
know that every point at which the angular elevation 
of the steeple B is equal to 8 must lie on the circle b. 
Hence a point at which the elevation of A is ~ and that 
of B is 8 must be situated at an intersection of the 
two circles, i. e., either at J or at JJ. 

The observed from the balloon 
steeples, but stars, and the variation of their apparent 
altitudes with the due not to 
absolute distance, but to the curvature of the earth. 


is 


various is 


is 


objects are not 


balloon’s position is 





Fig. 2.—Map showing principle involved. 


The altitudes of a number of reference stars, as seen 
at various hours from a definite point of the earth’s 
surface, are first calculated. The point selected (50 
deg. N. lat. and 10 deg. E. long.) form« *he center and 
pivot of the revolving map shown in Fig. 1. With the 
aid of an accurate sidereal clock it is possible to draw 
the two circles on the map which determine the place 
of observation by their intersection. 

The drawing of the arcs is greatly facilitated by at 
taching to the map a curve-ruler which can be set ac 
curateiy to the curvature corresponding to any 
altitude. 

This method, of course, can be employed only at 
night in clear weather. The principle was employed 
in 1909 by Dr. A. Brill, who devised an instrument 
similar to Voigt’s. E 
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Curiosities of Science and Invention 


Model of a Giant Steamship 


N the Screntiric AMERICAN of Decem 


ber 17th, 1910, we described the “Eu- 
ropa,” now nder construction for the 
Hamburg-American Line. This vessel is 


completion, and in the mean- 
has been changed to “Im 


nearing 
time its name 
perator.” A model of this vessel has 


peen constructed, which is particularly 
interesting from the fact that it is one 
of the larg and most complete steam- 
ship models eve! made It will be re- 


called that the vessel measures 900 feet 
in length as against 8606 of the “Olympic” 


and has a beam of 96 feet. It will carry 
4250 passengers, and some idea of this 
number can be obtained when we con- 
sider that the three largest hotels in 


New York city have a combined capacity 
of about 3,235 persons The vessel is 
unusually commodious It will contain 


a Ritz-Carlton restaurant, a grille room 


tea garden and even a rathskeller. All 
of this will be shown in miniature in the 
21-foot model. The model will be lighted 
with miniature electric lights, so that 
the spacious dining rooms, Roman baths 
and other features of the interior may be 
plainly seen 


Propeller-driven Suspended 
Trolley Car 


W HILE the use of a suspended car 
is not altogether new, yet the one 
now being tried out in Burbank, Cali- 
fornia, is unique in many ways The 
chief point of interest is the fact that it 
is driven by a huge propeller, itself of 
novel design, which is operated by a 
26 horse-power gas engine. The caf is 
no mere toy model, but a fifty-foot struc- 
ture of steel and aluminium, which hag 
a carrying capacity of 56 passengers 
It is built in a torpedo shape, and while 
the photograph shows the uncovered 
ribs, the finished car will be covered with 
a light, flexible covering, with celluloid 
windows In addition to the propeller 
in the rear, another will be piaced in 
the front of the car, doubling its power, 
and acting as an auxiliary in case of 
break-down 

The short length of overhead track, 
about a quarter of a mile, has made it 
impossible to test the new device for 
speed, but it operates perfectly, showing 
that it is no mere theoretical invention 
Forty people have been carried with ease 
at one time 

The six-foot propeller is of great in- 
terest, being a radical departure from 
accepted forms It will be noted that 
the two blades are like enormous fans, 
being formed of sheet metal on ribs of 
steel tubing A number of ingenious 
devices, tilting planes to lighten the car 
while in motion, apparatus for raising 
and lowering the car at stations, etc., 
have been designed to perfect this new 
vehicle 


An Aviator’s Impromptu Bath 

LYING over water has always had 

a fascination for aviators, and with 
some of them the closer they can fly to 
the surface the better they like it. At 
the Boston meet last summer T. O. M. 
Sopwith, the winner of the $20,000 De- 
Forest prize for the first flight by an 
English aviator in England across the 
Channel to the Céntinent, played leap 
frog with the motor boats in the harbor, 
and greatly scared their occupants. He 
followed this up by performing similar 
feats with the automobiles on the Bouie- 
vard, and when he came across a horse 
the animal is said to have lain down on 
the ground in fright. While repeating 
this performance over water and scaring 
the bathers at Brighton Beach last Sep- 
tember, Sopwith, who was accompaniéd 


by that other daring. aviator, Lee Ham: - 


mond, met his Waterloo. He was barely 


skimming the surface and had just risen, 
toa height of 15 or 20 feet in order to 












































Propeller-driven suspended trolley car in California. 

















View showing the peculiar fan-like propeller. 

















Sopwith’s aeroplane submerged after its dive into the sea. 





































fly back over terra firma, when bia motor 
stopped and the aeroplane dived into the 
water Both aviators jumped and es 
caped without becoming entangled in the 
wreckage The aeroplane stopped bot 
tom side up and completely submerged 
Our photograph shows the skids, wit! 
their wheels, projecting slightly above the 





surface. The machine was towed ashore 
h 


by motor boats. In a few days Sopwi 
had it fully repaired 


A Fountain Pen for Draughtsmen 
DETACHABLE container for draw 
4 ing ink which can be slipped into 


FORTS 


place on the handle of a draughtsman 


pen has been devised by a Los Angelos 
inventor, and by its use th onstant 
dipping into the ink bottle is obviated 
The danger of dropping ink upon th 
paper is avoided likewise Another ad 
vantage is that a number of these con 
tainers may be carried in a pocket case 


each of them holding a different colored 
drawing ink, for use in draughting 


eh EIOE TRACOM EIDE EUR Oe 


maps, et Thus it is possible to di 

pense with a tray of ink bottles on the 
table For filling this device, an ordi 
nary “dropper” is used As the photo 
graph shows, the ink flows from the res 
ervoir through a narrow tube te the pen 
point, where it supplies an even flow 





Meteorology in American 
Universities 

N R. ANDREW H. PALMER calls at 
4 tention, in Science, to the gratifying 
increase in the extent to which the sci 
ence of meteorology is being taught in 
American universities. Students in med 
cine, engineering, agriculture and’ for. 
estry are showing a growing interest in 


ML CLI CR AROS 


this subject, which until recently was 


conspicuous by its absence from nearly 


all university curricula 

At the University of Minnesota in 
struction in meteorology was first given 
four years ago. Last year the lasses 
in this subject, under Prof. BE. M. Leh 
nerts, numbered eighty-seven students, 
being the largest in this branch of 
science in the country The University 
of Wisconsin has a separate department 
of meteorology, under Mr. Eric R. Miller, 





the official in charge of the U. S. Weather 


bn 


Bureau station at Madison. which is 
domiciled in one of the university build 
ings. Three courses are open to under 
graduates, and four to both graduates 
and undergraduates. At the Univ i 
of Nevada instruction in mets 
will be offered for the first tin 

the coming college yer. Th 

tor will be Mr. S. P. Fergusson 
the Blue Hill Observatory The 
versity of California is also about 


ET be TAT RSET MAIS 


1 


inaugurate courses in meteorolog: 
climatology, under Mr. W. G. Re 
who for some years past has beer 
assistant under Prof. R. DeC. We 
Harvard The. last university 
five courses in climatology and meteor 
ology, one of which, a research course 
is given at the Blue Hill Observators 
by Prof. A. L. Rotch; the others at the 
university by Prof. Ward. At Wiillams 
College courses in meteorology have been 





given for several years by Prof. Milham 

There are a number of other universi 
ties and colleges, not mentioned by Mr 
Palmer, at which brief courses in meteor 
ology are given by local officials of the 
United States Weather Bureau, amone 
them being the Universities of Missour! 
Ohio, Tennessee, Nebraska, and Washing 
ton, Cornell University, Norwich Uni 
versity, and Drury College At sti rt he 
universities and colleges the officials o 
this bureau give frequent or o 
lectures. In fact, educational 
meteorology is recognized as on 
regular functions of the Weather Bu 


the personnel of which inclu 








professional meteorologists 


try with a few notab exception 
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A Landsman’s Lo 
ship ‘‘ Nort} 


By J. y 


This landsman's log is written by the E 


ditor 
zine Naval Number to appear early in Decemb 
s eT, 
| with the Naval Number issued during the Spanis) 
D 18 
written entirely by prominent officers of the N 
I 8 0) Nar 





The leading article, moreover, will be from th ¥ 
€ Jt 
Navy The illustrations will 


consist of special pl 
practice of the Atlantic Fleet on the Southern 
i 











———— 
And so we moved majestically out of Hampton Roads. As the flagship drew away, the vessels, in divisions of four, 
swung into line, until the fleet of sixteen battleships was strung out over some four miles of water.’’ 











} ne n ns yf T gy 
‘ i ivage roar he fling yme fou 
| high into the air, to land with amazing 
a target, dimly discernible in the haz 
il I 
] any irs it has been the aim of the Scren 
' 4 CA make lear to the people of the 
Ur | Sta by pen and brush and camera, just what 
kind of a t is that flies our national flag But 
h ind printed statements of length, s 
it the best, to give in impression 
il and techr i To understand what a 
baitlesi actually stands for, she must be studied 
) hin and on the high seas Then it is that 1 
fabr becomes vibrar vith throbbing lifs 
irticulate thought and skill that have been 
wrough nto her at the designer’s desk, and in forg 


1 dockyard, speak with many voices 
\ e ship, so with the men that man h 
All the t loves a”—sailorman; but not all the 
inderstand him—the essentially human 
the professional enthusiasm, the pride 
and h noble devotion to hi ountry and 


1 : ’ 


nblen he flag. All this can be grasped 














th rare occasions when, as in the present 
a i lian i privileged, by the courtesy of the 
Se tary of the Navy, to make the ship at sea his 
hom«¢ t at mess with its officers; mingle with its 
mem: end eheete the otmosshere—ualthe anything **The spacious breadth and long, unobstructed sweep of the main deck of a dreadnought is suggestive rather 
h pervades this highly-organized of an ocean liner than of a ship of war.’’ 
ne thousand souls, shut up in its hor 
At i so it seemed to the editor as he tepped 
yard ‘ irticular steam cutter at Old Point ‘ 1- 
fort harf that carried the letters N. D. on its bow, 
and is taken to the gangway of that stately ship, 
h N 1 Dakota.” The “North Dakota” us one of 
ixteer ittleships that were awaiting th Admiral’s 
gna weigh anchor and proceed to Tangier Bay 
in tl apeake; there to watch the Delaware ( 
North Dakota”) shoot away as much es 
h of what was left of the old hulk, “San Mar- 
oO { Texas’) 
The clous breadth and long, unobstructed sweep 
f the ain deck of a dreadnought is suggestive 
er of an ocean liner than of a ship of war—an 
lich is deepened on the North Dakota’ 
by th icht-like potlessness of her deck Here at 


least we see a survival of one of the traditions of the 


) hbree-decker for the helystone and “washir 
di erve now, as in the days of Paul Jones and 
Nelson, to keep the man-o’-war’sman busy through 
any ng hour of the cruise. To that distinctive) 
Americar i t enter-line placing of the turret 


sta of between three and four hun- 


if leck 
Gett nder way sa very different matter from 
u ynfusion, so stirringly described by 
larrvat nd Fenimore Cooper Gone are the coils 9 
t rattle if blocks, the creaking vards, th 


anvas and the tramp of many feet around 
Instead, there is the scarcely audible 
apstan engine below decks, and the “chug 
rty-pound cable links, as they come 

gh e hawsepipe and bring the flukes 


inchor to their snug resting place undet 


uurth ship in the first division, with 

flag p of Admiral Osterhaus, in 

va Fro heer f ibit, I listen for the 
! » of the neg vidence that we 











t is nev f ilthough a glance 
that ve , rd loving at ———"_— 
f ember that tl hip Copyright 1909 by urique Muller 


erefore tremorless as far as Length, 510 feet ; displacement, 20,000 tons; speed, 21 knots. Armor: belt, 11-inch; upper belt, 10-inch ; 


rned. 
THE “NORTH DAKOTA’’—FIRST 











a 
TENTIF}¢ AMERICAN 





- Log Aboard the Battle- 
North Dakota — - 


By d. Bernard Walker 

















| the Editor SciENTIFIC AMERICAN G8 @ preliminary to a maga 
n Decemh j » will be paragl l us size and completeness 
the Spanish.Wat In one res] tf we will Db nique, for it will be 
| of the Nav, ha specialist the particular field that he covers 
from th. pew of the Hon. Georg n L. Meyer, the Secretary of the 
Of special photographs taken d | the recent maneuvers and target 
Southern ] Grounds 
——— 


‘‘Anyone who has handled the wheet in ships, big or small, will understand that it is no simple matter to hold sixteen 
vessels of fifteen to twenty thousand tons in absolutely true line ahead. ’”’ 

















. rather “The holystone and washing down serve now, as in the days of Nelson and Paul Jones, to keep the man-o’-war’s man 
busy through many a long hour of the cruise.’’ 
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inch ; barrel I2-inch, Guns: ten 45-caliber 12-inch, fourteen 5-inch. Torpedo tubes. two 21-inch submerged. Officers and men, 930. 
uRBINePOVEN BATTLESHIP IN THE UNITED STATES NAVY. 








Later I understood why it is that the turret officer 
and gun-pointer swear by the sweet-running turbine 
and become impatient when they learn that Washting- 
ton is still toying with the reciprocating engine and 


dreaming of pounds-per-horse-power economy For 





the “North Dakota” was well aware that he 


ship. the “Delaware,” with reciprocating engines, was 








keeping station in that four-mile line of battleships 
with forty per cent less consumption of coal than was 
needed for her own turbines The matter came up 
for discussion in the wardroom mess B nd,” 
said one of the engineer officers, “that the ‘North Da 





kota,’ by a turn of the throttle and the opening of a 





few valves in the casing, can at a momer notice 
jump her speed from ten to twenty-one knots, and 
keep going for hours at maximum power, with th 
Same sweet certainty of motion, and without giving 


additional anxie 





her engine-room personne! the lea 
ty. And you know what happens,” said h when a 





demand for full power is suddenly rung down from 
the bridge to the reciprocating engines of a battle. 
ship.” The turbine has never been able to match the 
reciprocating engine in coal economy at the low cruis 
ing speeds; but when 15 knots bas been passed, th 
difference begins to disappear, and at high speed the 
latest type of turbine (that of the “North Dakota” is 
of a rather early design) shows a greatly superior 
economy 

And so we moved majestically out of Hampton 
Roads. As the flagship drew away, the vessels in di 
visions of four swung into line, until the fleet of 
sixteen ships was strung out over some four miles of 
water. Five hundred yards from foremast to fore- 
mast was the distance, which was maintained by 
turning the propellers of each ship at the revolutions 
which had been determined in the standardization 
trials as correct for a 10-knot speed The distance 


is also checked by triangulation, the height of the 


mast of the ship ahead being known and the ang! 
subtended observed by stadimeter. In foggy weather 
each ship follows a towing spar, towed by th hip 


ahead at the end of a cable of the proper length. Th 
speed is shown to the ship astern by cones hoisted 
on the signal yard, half way up for half speed, full up 
for full speed. When a change of speed is made, the 
cone is shifted accordingly—were it not for this 
vessels might overrun each other 

Any one who has handled the wheel in ships, big 
or small, will understand that it is no simple matter 


ty + 


to keep sixteen vessels of 15,000 to 20,000 tons in ab- 
solutely true line ahead, and hold them so for an hou 
atatime. But it was done so well that, from the taff 
rail of our ship, all that could be seen was the “New 
Hampshire,” flagship of the division immediately 
astern, which, except at the changes of course, com 
pletely shut from view the three miles of ships 
beyond No “snakes” are possible here: and when it 
is remembered that a battleship is generally far more 
difficult to steer than an ocean liner, the excellent 
work of the quartermasters of the Atlantic fleet wi’ 
be apparent 

In the late afternoon w 
“San Marcos”—victim of to-morrow’s onslaught er 


sighted th 


urtly-sunken 


broken masts and tilted smokestack giving her an ap 
pearance more tipsy than tragic Signals flutter fron 
the flagship, and the bits of gaudy bunting serve to 
scatter our hitherto unbroken line In stately 


ivisions swing out to port or starboard 


quence the « 
the head of the line slows down—there is the crash 


of falling anchors—and the fleet moves, with an ac 
curacy that is, to unaccustomed eyes tryl ' 
derful, into three paralle! lines, and each ship 
appointed position, is snugly anchored for ight 
And then, as the shadows deepen, there com 
transformation scene that will not soon be forgotter 


The forbidding, dark-gray mass of each ship begins to 


sparkle with myriad incandescer 
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The 


Simple Patent 


Inventors Department 


Law: Patent Office News: Inventions New and Interesting 














Inventions, Curious 


and Useful 


i AL and marine navigation, whil 
4 n most respects totally unlike, are yet 


t certain particulars 


Aeronautic 


closely analogou 


and thi i perhaps most clearly observed 


onesid ry the maller auxiliar device 


Although aerial 


of pa ! i for mal ur and 

indicat 
renius heen 
4 ‘ lor roa es of development, 
i n busi ngaged in the 
perfect m of ie ill DI onstruction which 
now t if «ore | terest Ha heen aroused 


n t pra p id f the urt, may be 


W hile ‘ i t marine anchors were 


g of a rock 


vwerial navi- 


development und aeronautical inventor 
ir attention 
viaptation of these marine 
Among the first 
patents granted ! thi eountry for an 
that to one Bell, 


} } 
W rile 


late? Mareh 26t! Soo among 
er ad i ) 1 water anchor or drag 


clearl adapted from marine ise and 


ported upon a rod 1. the rod being provided 


ith rovine 6 and S at it opposite end 


It is evident from the construction shown 
that j t hie leviece be immersed in water 


und attached to the flying machine by the 


rope 8, the rope 6 being slack, the umbrella 


main closed and offer littl 


re nee ti ravel through the water, 


white if the rope 6 be pulled taut and roy 
S be lackened, the pressure of the water 
will open it the imbrella device thus 
presenting-a large surface to the water and 
acting a ‘ er effective drag or water 
anehor Similar in type but adapted for 
land use, is the device shown in the British 
patent to Alexander of 1895, in which a 
supporting rod similar to that of Bell's 
aeviece is provided but instead of the 
umbrella strueture of the latter, the rod 
rie n eries of backwardly projecting 
which, when the rod is 
towed b one or the other of its ropes, 


respective! lid 


easily over the surface 
wv th ground, or engage with the Ame 
and act as @& positiv: snchoring mean 

In the vear 1854, the Earl of Aldborough 
one of the most enthusiastic promotors of 
aviation of } time patented in Great 


Britian a ving machine 


embodying a 


multitude of ideas more or less practical, 


and among his many sugges tions, deseribes 
an acronautical anchor of peculiar form, 
evidentiv the result of an investigation of 
the anat of a bird's foot, and which 
following terms: I 


he deseritx in the 


prefer forming the grapnels with flukes, 
attached to the stem by joints, and pressed 
in such manner that 


the flukes shall trike 


downward by spring 


downward when 
liberated, in a manner bearing a certain 
to the talons of a bird, sepa- 
rate cords heing attached to each of the 
fluk und al ese being collected in a 
amall sheath ind » arranged that the 
fluke ean be rai 1, or permitted to spring 


downward ther | these cord in 


1 ground or sei 
Apparent! not satisfied 

4 Loerie } further perfected it i . 

stent of sot hat later date. wherein he 

eathed eable for sup 


anc ri the cable being pro 
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Some curious aeronautic inventions. 








vided with a device for lessening the effect 
of sudden shocks, this latter feature being 
of very common use in marine navigation, 
being known in that art under the name 
of {‘shock-absorbers. ”’ 

More clearly illustrative of this last fea- 
ture is a patent to Fiesse, granted May 
19th. 1908, which, as seen in Fig. 2, dis- 
closes a highly developed form of shock 
absorber interposed in the anchor rope of 
a flying machine, wherein the two portions 
1 and 2 of the anchor rope are connected 
with the piston rods 3 and 4, respectively, 
extending from the pistons 5 and 6, the 
latter sliding in the cylinder 7, and nor- 
mally foreed toward each other by the 
compression springs 8 and 9. It is evident 
from the construction shown, that if the 
anchor rope be subjected to sudden shock, 
as by a heavy gust of wind striking the 
anchored machine, the two pistons will be 
drawn apart against the action of the 
springs, thus relieving the rope of the sud- 
den strain. 

In the patent to Mackenzie, granted in 
1880, is shown an interesting development, 
wherein the shank of the anchor is pro- 
vided with a snap-hook, for use, as the 
inventor states, in place of the anchors 
when stopping at regular landings, where 
rings will be provided for their reception. 
This leads to a brief consideration of aero- 
nautical landing places or stations, and as 
in many other things aeronautical, the 
Earl of Aldborough, above quoted, appears 
to have been the first to make suggestions 
along this line. Among other things he 
suggested that such stations be provided 
with lights and signals for the proper 
guidance of the aeronaut, which sugges- 
tion appears recently to have been carried 
into effect in European countries. Along 
this line various patents have been granted, 
the proper protection of the anchored air 
ship being in general the main object, the 
patent to Fechtig, granted in 1910, being, 
perhaps, characteristic. This patent dis- 
closes what in effect is a modified locomo- 
tive round-house, having a turntable and 
radiating sheds, the turntable being in- 
closed, except at its ends. One of the 
great difficulties encountered in housing 
air ships, especially the great dirigibles of 
the Zeppelin type, has been due to the 
effect of side winds upon the great expanse 
of surface, and this the device of Fechtig 
is intended to obviate, by providing the 
inclosed turntable which may be presented 
to any point of the compass for the easy 
entry of the air ship, and which will pro- 
tect the same while permitting it to be 
placed in juxtaposition to its permanent 
quarters. 

A curious device for attaining the same 
result is that shown in the patent to 
Gothan, granted in 1910, and which is 
illustrated in Fig. 3, comprising a balloon 
shed 1, and a circular platform 2 in front 
thereof, the platform being provided with 
a series of vertical openings or jets 3, con- 
nected to a supply of compressed air. 
When these jets are all opened, a circular, 
vertical wall of air is created, thus effectu- 
ally shutting out side winds. When it is 
desired to house a flying machine, the jets 
are cut off on the side from which the 
machine approaches, but as soon as the 
ship has passed through the opening thus 
formed in the air wall, the jets are again 
turned on, thus serving to fully protect 
the ship while being placed in its shed. 

While the marine anchor is adapted 
more particularly for use in wet and rela- 
tively soft material, the aeronautical 
anchor must oftentimes encounter hard, 
dry ground, and, owing to its necessarily 
light weight, some modification of the 
marine anchor must obviously be made if 
the device is to prove successful. One of 
the simplest forms of anchor is shown in 
the patent to Myers, May 26th, 1885, con- 

(Continued on page 348.) 
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ALCO 





Motor Trucks 


UYING a motor truck is 
B like hiring aman. You are 

not interested in the color 
of his eyes, the tilt of his nose, 
or his height and weight. 

You want to know what this 
man has done and what he can do. 

Just so with the motor truck. 

It’s what a truck will do that 
interests you. 

Price alone sells few trucks. 
It’s what you ‘‘get for the 
money’ that sells them. In 
other words va/ue. 

Four things determine value 
in a truck. 

One of them is good design. 

The only sure way to tell good 
design is by results. 

If a truck is not well designed 
the owner soon knows. If it is 
well designed, and if he can use 
more trucks in his business, he 
buys more of the same make 
naturally. 

Thus you may judge a truck 
by the number of repeat orders 
or re-orders. 





In the case of the Alco Truck 62 per 
cent. were purchased on repeat orders. 
Nine-tenths of this number are in the 
service of firms and corporations listed in 
Bradstreet’s at over $1,000,000. 

Before purchasing, many of these 
large firms carried on extensive experi- 
ments to determine which motor truck 
was best. If only one Alco had been 
purchased by each of these concerns, its 
place among motor trucks would be 
clear. But each of these bought more 
than one. The American Express Com- 
pany has 40; the Gulf Refining Company 
16; Gimbel Brothers 13; the Long 
Island Express Company 10; and so on. 


Among many the Alco bas been ac- 
cepted as the standard—all future pur- 
chases will be Alcos. 


The second point on which 
value depends is the experience 
of the manufacturer. 


Good design means little un- 
less experience in building is back 
of it. The thing to know is ‘‘how 
long has the manufacturer been 
building trucks?” **‘What does 
the manufacturer know about 
the problems of transportation ?”’ 


For the American Locomotive Com- 
pany, builders of the Alco Truck, the 
experience began in 1905. The Alco 
Truck was marketed in 1908. The ex- 
perience of the American Locomotive 
Company in problems of transportation 
dates back to 1835 as movers of the 
world’s goods. 


The problems of the locometive and 
the problems of the motor truck are 
parallel. One is a power driven vehicle 
running on rails. The other a power 
driven vebicle running without rails. 

The experience of the American 
Locomotive-Company, as builders of the 
Alco Truck, is rare. 


Value is again determined in 
the way the truck is built. 


Little does it matter how wella 
truck is designed if it is not well 
built. It becomes a consideration 
of factory and factory equipment. 


The Alco factory represents an in- 
vestment in equipment of over $4,- 
000,000. In it are built 95 per cent. 
of the parts of the Aleo Truck. It bas 
the most complete heat treating plant 
of any motor truck factory in the world. 
It has large chemical and_ physical 
laboratories to analyze and test the 
metals that go into the Aleo Truck. 


How to Judge a Motor Truc 


In special and automatic machinery the 
investment is immense—in jigs and 
tools alone the investment is over 
$2,0C0,000. Many of these tools are 
not tools in the ordinary sense of the 
word, but are fine instruments—like 
those of a surgeon—and are kept in 
flannel when not in use. 

In this factory is the largest drop 
hammer in the world. It weighs 250,- 
000 pounds. 


The fourth consideration in 
determining value—and one that 
is most decisive —is the responsi- 
bility of the manufacturer. 


The safest thing in the world 
to buy is reputation. Buying a 
truck from a manufacturer with- 
out reputation or reponsibility 
is like making a loan without 
security. 

The American Locomotive Company 
is capitalized at $50,000,000. It dates 
back to 1835 as movers of the world’s 
goods. It has built 50,000 locomotives. 
It builds 60 per cent. of all the lecomo- 
tives in the world. Its reputation is 
indelible. 


These four considerations 


Good Design, the Experience of 


the Manufacturer, Good Build- 
ing and the Responsibility of the 
Manufacturer—provide an ‘‘acid 
test’’ for judging a motor truck. 





There are a few trucks that 
can stand this test. 

Of these the Aleo Truck is one. 

You should investigate the 
Alco for one vital reason, if for 


no other :—/atent experience —of 


its builders in’ manufacturing 
power driven vehicles. 


Write for the new catalog. 


AMERICAN LOCOMOTIVE COMPANY, 1888 Broadway, New York 


Builders also of the Alco 6-Cylinder and 4-Cylinder Motor Cars 


Movers of the World’s 


Goods since 1835 





Capital, $50,000,000 
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Your Three Greatest 











Tire Troubles Ended 





No - Rim - Cut 
Tires 

10 Per Cent 
Oversize 

With Doublk- 
Thick, Non- 
Skid Treads 


They end rim-cutting forever. They avoid the blowouts due 
to overloading. They prevent skidding and do away with 


chains. 


These No-Rim-Cut tires, in the past two years, have in- 
creased our tire sales by 500 per cent. Over 700,000 have 


been sold. 


These tires now dominate the field. With tens of thousands 
of motorists they have cut tire bills in two. 
Now they come with this ideal Non-Skid tread. 


The Final Tire 


After 12 years spent in tire mak- 
ing—after ceaseless improvements 

we believe that the Goodyear No- 
Rim-Cut tire is now pretty close to 
finality. 

Our greatest invention—controlled 
has ended rim-cut- 
ting forever. That 
your chief worry and expense. 


by our patents 
was, perhaps, 


By making these tires 10 per cent 
oversize—without extra charge—we 
added 25 per cent to the average 
tire mileage. 

By 12 years of tests on tire-test- 
ing machines we have brought our 
formulas and fabrics close to utter 


perfection. 


And now we have added a Non- 


Skid tread worthy of all the rest. 


We never hope to see a much 
better tire than the Goodyear No- 


Rim-Cut today. 


The Winter Tread 


Most of you know the No-Rim- 
which 
popu- 


Cut tire-—the oversize tire 
has come to such immense 
larity. 


The control of this tire has thrice 
trebled our tire sales within two 
years. Its sales to date exceed 
700,000 tires. And, to meet the 
demand, we are increasing our ca- 


pacity to 3,800 per day 


offer you now, for winter use, your 
highest ideal of a tire. 


An Extra Tread 


The Non-Skid feature is an extra 
tread, vuleanized onto our regular 
tire. Thus the tread is made 
double-thick. 

This extra tread is exceedingly 
tough, as impervious to wear as a 
rubber tread ever can be. It re- 
mains effective over enormous mile- 
age. When it does wear off there’s 
our regular tread below it. 

The tread is made up of deep-cut 
blocks, which grasp the road sur- 
face with countless edges and 
angles. The blocks widen at the 
base, so the load is spread over as 
wide a surface as it is with the 
smooth-tread tire. The grooves 
can't fill up. 

This double-thick tread, because 
of its thickness, reduces danger of 
punctures by 30 per cent. 


Chains, as you know, are ruinous 
to tires. Metal projections, too. 
Rubber and metal never combine, 
and their friction soon wrecks a 
tread. Short, soft projections are 
temporary. Here is a tread that’s 
immensely efficient, and a tread that 
endures. And it comes on the tire 
you are bound to demand when you 
know the facts about it. 

Please look it up. This tire is 
made for your safety and economy. 
Learn what it means to you. 





1908 
experts 
have worked to 


HPince 


our 


create for this 


(j00DSYEAR 


Our Tire 
Book, based on 
12 years of 
tire making, is 
filled with facts 





tire a perfect 

Non - Skid No-Rim-Cut Tires you should 
tread. Now we With or Without Non-Skid Treads know. Ask us 
have it. We to mail it to you. 








The Goodyear Tire & Rubber Co. 


First Street, - Akron, Ohio 


Branches and Agencies in 103 Principal Cities 


We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont. 


Canadian Factory, Bowmanville, Ont. 
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| Useful 


| (Concluded from page 340.) 


|sisting merely of a circle of sharp pegs 


projecting downwardly from the bottom 


of the car and converging toward the cen- 


ter, thus when forced into the ground by 
ithe weight of the aeronaut, clutching a 
|large section of earth and acting as a 
| powerful anchor. Mr. Barnes, in a patent 
|granted in 1892, has improved upon the 
|above device to the extent of substituting 
long, corkserew-like rods for the straight 
| pegs and providing means for revolving 
power from his motor, thus 
tremendous grip 


these by 
obtaining a 
| ground. 

| Another form of earth anchor as illus- 
trated in the German patent to Bonet, 
consists of a hollow shell having a pointed 


ground,- the shell being provided near its 
lower end with openings through which 
may be projected curved arms which enter 
the adjacent soil and thus obtain a power- 
ful grip thereon. Similar, but with some 
| modifications in structure, is the device 
'shown in the patent to Thomas, dated 
July 24th, 1906, and illustrated in Fig. 4, 
the manner of operation of which is so 
The 


acme of inventive ingenuity along this line 


obvious as to require no explanation. 


must, however, be conceded to an English- 
man, Mr. Jackson, who proposes to attach 
a cannon to the car of his machine and 
{shoot dart-shaped anchors therefrom into 
the ground. 


be mentioned that shown in a patent to 
Lake, granted in 1908, in which is shown 
the car mounted upon three wheels, the 
two rear wheels being free to swivel in the 
| manner of furniture castors, while the front 
| wheel is provided with iong spikes upon 
|its periphery and may be held stationary 
| when desired. When thus held, the spikes 
| project into the ground, thus forming a 
| pivotal point about which the whole struc- 
| ture is free to turn, and thus the machine 
| will always head into the wind after the 
|}manner of a weather vane. 

A device in which the anchor is put to 


a seemingly anomalous use is shown in a 
patent granted to Mueller, in 1909. Here 
the anchor is not used for the purpose of 
retaining the machine in a fixed location, 
|but as a means for causing its proper 
|ascent. In this case the anchor is held by 
| an endless cable passing over pulleys on the 
When about to start, the anchor 
Upon 


| machine. 
|is firmly embedded in the ground. 
| starting the motor, the machine endeavors 
to rise, but being restrained by the anchor, 
| describes the are of a circle about the 
| anchor as a center until the cable becomes 
|so nearly vertical as to release the anchor, 
| when the machine is free to take flight, 
| by this means permitting the machine to 
its restricted quarters, and to 
immediate 


|rise from 
| pass over obstructions in its 
| vicinity. 

As every well equipped marine vessel is 
provided with life-preservers and life-boats 
for use in emergency, so will the flying 
machine of the future be provided with 
means for assuring the safety of the aero- 
naut in case of accident to his machine, 
and in the provision of such means the 
inventor has not been idle. The majority 
of such devices are modifications of the 
well known parachute, but it is interesting 
to note the variations in and methods of 
adapting this simple device for use in con- 
nection with other aerial craft. 

It is well known that if the gas be sud- 
denly allowed to escape from a balloon 
when at a great elevation, the balloon 
envelope will, in many cases, assume of 
itself, a parachute form within its netting, 
and fall slowly to the ground. This fact 
has not been overlooked by the inventor 
who has endeavored to assure this action 
by giving the balloon a special form or 
construction, a typical example of which 
is seen in the patent to Chance, granted in 
1908 (see Fig. 5), in which the balloon is 
of lenticular form, comprising a metal rim 
3 to which the car is attached and provided 
with a set of rigid ribs 6 converging to a 
central collar 5. The upper and lower 

















sheets of oiled silk forming the gas bag are 
attached to the rim 3. It is clear that if 





Aeronautic Inventions, Curious and 


upon the} 


end and adapted to be forced into the| 


Among other interesting devices might | 


a 


either the upper or lower sheet be acej- 
dently ruptured and the gas escapes, the 
material of the bag will be forced by the 
air pressure against the ribs 6 which will 
support it in parachute form and thus pre- 
vent a precipitous descent. 

In a like manner, by taking advantage 
of a special form of aeroplane, the inventor 
has converted this type of machine into 
a more or less effective parachute, as for 
| example in the French patent to Wold 

wherein an end view of the plane 
Here the main plane 1 is in the 
|form of a half cylinder, open downwardly 
and atitsends. The ends of the plane are, 
| however, provided with curtains 3, nor. 





(Fig. 6), 


is shown. 





— folded, but which may be extended 
| to close the ends of the machine, thus form. 
|ing a sort of parachute. 

| 
| ; need 
|nautical vehicle lends itself to the above 
}eonstruction, and so independent para- 
|chutie devices have been produced. Al- 
| though the ordinary aeroplane has proved 
under skillful management, of 
descending safely from great heights with. 
out motive power, yet the inventor hag 


Of course only a specifie type of aero- 


| capable 


made assurance doubly sure by providing 
{the aeroplane with a folding parachute 
adapted to be spread in case of accident 
by the air itself, one of the most recent of 
these devices being that of G. F. Myers, 
in which the aeroplane consists of a series 
of super-posed ring-like or annular planes, 
Upon the upper of these planes lies a 
normally folded parachute attached by a 
| series of restraining cords to the plane, and 
being also provided with a controlling cord. 
By pulling the latter, the parachute is 
drawn beyond the edge of the plane, per- 
mitting entry of air between the plane and 
| parachute, the latter thus being expanded 
and rising to the full extent of the restrain- 
ing cords. 

The helicopter and flapping wing types 
of machine, however, seem to offer little 


chance of safe landing in case of failure of 
the motor, and as the inventors of this 
|form of machine evidently expect them te 
go up, so they have, with great unanimity, 
provided them with parachutes to prevent 
| them from coming down too suddenly, and 
lof these devices, one of the earliest, 
| pate nted to Quinby, 1n 1861 (see Fig. 7), 
|is typical. Here the machine, which is of 
la composite type, having valved, beating 
| wings 1, and helicopter wheels 2, is pro- 
| vided above the latter with a normally 
|folded parachute 3, adapted to spread 
| itself if the machine begins to fall and thus 
prevent too rapid descent. 

While all the above devices have for 
their object the saving of the entire machine 
| from the effects of a fall, attention has also 
been given to the provision of parachutes 
for saving the person of the aviator alone, 
and typical of such devices is that patented 
to Griepe in 1907, covering an air ship 
embodying among other features a trap 
door in the bottom of the car communicat- 
ing with a compartment containing a para- 
chute provided with a releasing device, 
whereby in case of emergency the operator 
may suspend himself from the parachute 
and abandon the air ship to its fate. 

It is well known that parachutes cannot 
always be depended upon to open auto 
matically when required, and to ensure 
their proper opening, M. Pichou has taken 
out a patent in France covering the device 
shown in Fig. 8, wherein 1, 2, indicates 
the frame of the flying machine, 3, 4, & 
circular connecting member, 5, a circular 
box resting on 3, 4, the box being provided 
with a central opening in its bottom, 6 is 
a receptacle filled with explosive and rest- 
ing on the bottom of the box 5 and cover- 
ing the opening, and 7 is a trigger operated 
by a cord 8 for detonating the explosive 
contained in the receptacle. Attached to 
the bottom of the receptacle by cords 9 88 
the seat 10 for the aeronaut, and attached 
by cords to the top of the receptacle and 
normally nested in the box 5 is a parachute 
provided with cover 12 to prevent the wind 
from disturbing it. In case of accident, 
the operator merely pulls the cord 8, thus 
exploding the charge in the receptacle, 
which ejects the parachute from the box. 
when it immediately becomes effective and 
pulls the aeronaut, seat and all, up through 
the ring 3, 4, and free of the falling machine 
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Possesses features that no 
other pen can boast of, 
that lift it high above 
the rest toward the 
acme of pen per- 
fection. The 
“Swan Safety” 
cannot leak. 


which 
shows on the 
upper face of 
the nib in the 
illustration keeps 
the pen moistened 
with ink at all times and 
insures instant writing. 


The “Ladder Feed” 
on the under face of 
the nib, as the cut 
illustrates, supplies 
the ink steadily 
without skips, 





The 

“Screw blots or over- 
flow of ink. 

dow. own 

Cap” ” is 


device ot 
screws down 
air tight over 
the nib, forming 
a vacuum and 
making it impossible 
for the pen to leak. 


© SWAN? 


Can be carried in 
your pocket, suit 
case or handbag 


in any position, _~— 
horizontally cake 
or upside er 
down. The stationers 

Swan and jewel- 
Safety ers. Prices 


will 
never 


leak. 


$2.50, $3.50, 

$4.00, $5.00 
and up. We 
will send illustrated 
price list on request. 





MABIE, TODD & CO. 


17 Maiden Lane 209 S. State St. 
NEW YORK CHICAGO 


London, Eng., 79-80 High Holborn 
Toronto, Paris, Brussels and Sydney 
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Of course most of the above devices 
require some preliminary action on the 
part of the aeronaut in order that the para- 
chutie device may become effective, and 
in order to avoid this a still further arrange- 
ment has been devised wherein the para- 
chute forms a part of the clothing of, or 
is attached directly to the person of the 
aeronaut. The Earl of Aldborough, before 
referred to, appears to have been the 
originator of this idea, and describes a 
parachute to be worn about the neck and 
reminding one by its general appearance 
of the old fashioned neck ruff, but of 
exaggerated proportions, and provided with 
stays leading to a belt at the waist. Of a 
very similar character are the devices 
patented to Wilke, in Germany, and to 
Mayer, in Great Britian, illustrated in 
Figs. 9 and 10, respectively, wherein the 
former shows a sort of vest embodying the 
parachute and having stays leading to the 
wearer's belt, while the latter shows a 
parachute attached to the aviator’s coat 
and adapted to be folded over the head 
and shoulders when not in use, thus serv- 
ing as an additional protection against the 
weather. A further modification is seen 
in the patent to Ulmer, January 31st, 
1911, which consists of a hat for the avia- 
tor, provided with a pocket in which is 
folded a parachute the cap and parachute 
being attached by a cord to the aviator’s 
belt. In the event of an accident to the 
machine, the aviator will immediately 
remove his hat, when the air current, 
caused by the descent, will inflate the para- 
chute and the aviator will be saved all 
further cause for anxiety. 

In passing, might be mentioned the 
device patented to Mr. Oppenheimer in 
1879, and illustrated in Fig. 11. Although 
designated a fire escape, it would appear 
equally advantageous for aeronautical use, 
the padded shoes 3 being without doubt 
a highly desirable feature, especially in the 
estimation of the luckless pedestrian upon 
whose head the wanderer from space might 
chance to descend. 

As in the operation of the submarine 
boat, it is of primary importance that the 
depth below the surface be always known, 
so in aeronautics it is of interest to know 
the height above the earth. Although 
many devices have been devised for regis- 
tering the height or the vertical movement 
of flying machines, some of which have 
been noted in a recent pumber of this 
paper, the records of the Patent Office 
appear to be singularly devoid of such 
devices. 

Among the few patents relating to this 
subject is that to Chaubassargnes, granted 
in France, which shows (see Fig. 12), a 
device for indicating ascent or descent, 
comprising a vertical tube 1, having flaring 
open ends, a paddle wheel 2, projecting 
into the tube, and an indicator wheel 3, 
having graduations upon its periphery and 
driven by the paddle wheel. When the 
machine is ascending the air enters the 
tube at the top, rotating the wheel 3 clock- 
wise and moving the indicator wheel to 
indicate upward travel, while in descend- 
ing, the reverse takes place. 

A second device for the same purpose 
but of different construction is shown in 
another French patent, that to Briaccon, 
wherein a series of balls are allowed to 
fall upon a resilient support carrying an 
arm provided with a pencil, which last 
rests upon a constantly rotating, paper- 
covered drum. It is stated that so long 
as the machine remains at a given level, 
the trace of the pencil upon the drum,, 
caused by the impacts of the falling balls 
will jie in a straight line, but if the machine 
commences to rise the falling balls will 
strike the support sooner than when the 
machine is stationary, thus causing the 
pencil trace on the drum to vary from the 
normal straight line, the new pencil trace 
being above the normal, while if the 
machine should descend, the reverse opera- 
| tion will take place. 

Along somewhat the same line may be 
noted the device patented to Pennington 
in Great Britian in 1896, wherein a mercury 
barometer controls, through an electrical 
|eireuit, the direction of thrust of a screw 
|propeller, and by this means serves to 
|keep the machine at the same level, and 
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Let’s Stop 
Wasteful Deliveries 


RHAPS you think your delivery isn . 
wasteful. Unless you use motor trucks 
all the facts and figures are against 

you. By motor truck we mean a real truck 
—one designed and built to endure—one with 
a requisite strength in every part to last. 

The heat killed twelve thousand horses in 
two weeks of July in New York City alone, 
and no one knows how many horses are per- 
manently maimed, spavined or shot because 
of broken legs on account of the slippery, icy 
pavements each winter. The finer your 
equipment of horses and wagons the bigger 
the toll you pay in bad weather, whether it is 
from heat or ice; and these are but a few of 
the drawbacks to a system which the motor 
truck is rapidly making obsolete. 


Let’s Try 
White-Truck Economy 


JHE economy of the good motor truck is 
found in its greater capacity—its better 
ms) speed— its ability to keep agoing. A 
motor truck is no more tired on the last trip 
than on the first—it is just as efficient. In any 
other department of your business you know 
what efficiency means, but in your delivery 
plant, that vital link between your factory or 
your business and the customer, you have 
not demanded efficiency. White motor trucks 
will make it efficient. We know it, because 
they are doing it—not for a few firms—but 
for scores in every kind of business under 
every possible condition—for the largest, 
shrewdest and most capable firms in the 
country. They are not deceived—you sim- 
ply have not been shown. 

The White line has every size you want — 
1500-ib. delivery wagons, 114-ton, 3-ton and 
5-ton trucks—all with a standard type of en- 
gine, thereby reducing the mechanical prob- 
lem to its lowest terms. The engine is so 
simple that any teamster can drive it and, 
knowing how to drive one White engine, he 
knows how to drive all White engines. 






Let us give you some facts and figures about 
modern delivery plants—a catalogue, 
too, for the asking. 





838 East 79th Street, Cleveland 
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Consider the 
$1100 





last 


old year 


More Hupmobile 


than any other enclosed car of its type 


Coupes were 


The reason is obvious, 


The Hupmobile Coupe ceased to be an inte- 


resting experment and became a pleasant 
certainty two seasons ago. 
Consider the coziness and comfort of thi 
enclosed car on sharp, chilly mornings, to 
d from the office; and back again to the 
muse On wet or wintry evenings 
Consider its convenience for about-town busi- 
‘ trig for the journeys to and from the 
epot; for shopping purposes; for the theatre 
trips and afternoon calls 
H ¢ is not a member of the family from the 
baby upward, that does not partake of it 
taury 
And this at such blessedly small expense. 


if you ish 





Three’- passenger Coupe $1100, 


loterchangead 


luxury of this | 
enclosed 


Y our first investment in the Hupmobile Coupe is 
Ten dollars a month ought to cover your cost of 


Ask your Hupmobile dealer to take you for a 


Then figure how little this really great con- 


your Hupmobile can be convertible into a Hupmobile Runabout for $50. 


F. O. B., Detroit 
tt “ pe t ; exrtr 


There is no doubt at al! but that the limousine 


is the height of motor car luxury and the| 
Hupmobile Coupe attains limousine luxury | 
at an infinitely lower cost of upkeep. 


less than the annual deterioration of the costlier 


limousine—or any large and high-priced car. 


operation of your Hupmobile Coupe—accord- 


ing to the experienc e of scores of owners. 


spin some day in Autumn or early Winter, 
when conditions overhead and underfoot are 
and see how completely you 
escape the discomforts of those who go on 


foot or by trolley or in an open motor Car. 


unpleasant 


venience and comfort cost you and act 


accordingly 


Save Winter 
Storage on 


Your Car 





ORDER 
NOW a 











Unit-Built 
| Portable 
Handsome 
| Durable as 
| Masonry 





Low Cost 








Pruden System 


Use next winter's storage bills to pay half the cost of a Pruden Garage 
and have your car always handy and safe. Many owners use their autos all 
winter long, keeping them in a Pruden, without heat. 


Pruden System Construction is entirely original with us 
and utterly unlike anything else. It gives you fire-proof pro- 
tection in @ building as handsome and substantial as masonry, 
at one-third the cost. 

Here's the only pectable garage that is wholly fire-proof. No 
wood in a Pruden. Entirely built of handsomely embossed 
galvanized steel units 
driver and wrench, and as easily take it down. 
buildings last a lifetime, never need repairs, do not depreciate 
in value and are rigidly guaranteed. You simply can’t realize 
how different and how perfect the Pruden is in every detail 
until you get all the facts. 


Mail Coupon for Catalog Today — 








The Metal Shelter Company 
>-52 West Water Street, St. Paul, Mino. 


Send me your illustrated catalog 
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Street Addr 

Tow Sta 

Name ot rca M iN 
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Fire- 
proof 


Garage 


You erect it in a few hours with screw 
Pruden 





Leam about the Pruden interlocking, galvanized 
steel units which produce a "strong as stone" building 
without frame work or foundation. Learn whatatew 
of the hundreds of Pruden owners say. Investigate 
at once so as to get your Pruden in time to save win- 
tet storage. You Il be sure of prompt shipment despite 
the heavy fall demand, if you order early 

Other ideal buildings built by the Pruden Sys- 
tem, are hunting | . warehouses, boat houses 
and work shops. Write today, giving us name and 
model number of your car or size dt building in which 
you re interested. 


The Metal Shelter Company 
5-52 West Water Street ST. PAUL, MINN. 


the somewhat similar mechanism patented 
by M. Phillippeau in France. This embod- 
ies a suitable case containing a spring- 
driven winding drum upon which the valve 
cord of the wound, the rotation 
of the drum being normally prevented by 
Mounted also within the 


balloon 


a friction brake. 
case Is an aneroid barometer, the indicator 
make and break 
in which is included a 


arm of which serves to 
an electric cireuit 
magnet, the armature of which forms the 
aforesaid brake for the spring drum. When 
the balloon reaches a_ predetermined 
barometer arm rises and com- 
circuit thus withdrawing 

the drum and allowing the 
latter to revolve, thus opening the valve 
and permitting the gas to escape. The 
purpose of this device is to prevent acci- 
dent due to the failure, or inability of the 


height, the 
the 
from 


pletes 
brake 


aviator to open the valve at the proper 
time. 
The self-registering aneroid barometer, 


in its ordinary form, appears to be capable 
of registering the ultimate height attained, 


provided this height is maintained for an} 


appreciable time, and so far as the writer 


has been able to ascertain, none of these 


|deviees having any special modifications 


of strueture for aeronautical use has been 
made the subject of a patent. It would 
appear, that this 
character might be devised especially for 
aeronautical use, embodying great rapidity 
and sensitiveness of operation, together 
with from the effects of motor 
vibration, and at the same time having 
indicators and seales of such size as to be 
from the 

seat, and as the art 
more highly developed the demand for 
such instruments will be fully met by the 


however, devices of 


freedom 


readily discernable operator's 


doubtless becomes 


|active mind of the inventor. 


An Inventor as a Congressman 


T is of considerable interest to inventors 

to know that the House Committee on 
-atents includes in its membership a man 
of such experience in patent matters, as an 
inventor and patent lawyer, as William H. 
Wilder, in view of the flood of bills that 
are being presented to the Committee with 
all kinds of changes proposed to our present 
patent system. 

Mr. Wilder was born May 14th, 1855, 
in Belfast, Me. His inventive ability was 
probably derived from his father and 
grandfather, who were mill men, his mother 
being a school teacher. At eleven years 
of age he removed to Massachusetts, 
worked on a farm; went to school in the 
winter, and was, in turn, a wood chopper, 
worked in a card mill, prepared chair stock 
for the chair factories of Gardner, and 
when but a little over sixteen, went into 


| business for himself as a painter, and has 


While in the 
painting business he climbed most of the 
meeting-house spires in and around Gard- 
ner. He entered the oil stove business in 
a small way, and in the first years of his 
experience he made the patterns and all 
the other parts, and directed personally 
the making of tools and dies and the like, 
for a period of twenty years. He has taken 
out more than fifty patents covering his 
own inventions. 

Mr. Wilder is a member of the Bar of 
the Supreme Court of the United States. 
His inventions have revolutionized the oil 
stove industry; for he is the inventor of 
the modern oil stove. He has taken great 
interest in denatured alcohol, having visited 
Germany to investigate this business. 

During a period of thirty-eight years as 
an employer of labor he has never had a 
strike, lockout, or disagreement with his 
employees. 


been an employer ever since. 


Notes for Inventors 


A Folding Step for Street Cars.—The 
Public Service Commission for the district 
in which New York is included, has been 
considering the betterment of the equip- 
ment of surface cars. The Metropolitan 


| system is now experimenting with a fold- 


ing step for the pay-as-you-enter type of 
ears. The present step is too high, and 


there have been some accidents. 


United Shoe Machinery Patents.—How 
huge is the part played by patents in the 
remarkable industrial development which 


the | 
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LEGAL NOTICES 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 


model of your invention and a description of 
the device, explaining its operation. 


| All communications are strictly confidential. 
|Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 

This explains our 
| methods, terms, etc.. in regard to PATENTS, 
| TRADE MARKS, FOREIGN PATENTS ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


‘MUNN & COMPANY 


361 BROADWAY, NEW YORK 
| Branch Office, 625 F Street, Washington, D. C, 
SECURED OR FEE 

ATENTS RETURNED | 

| Free report as to Patentability. Liiustrated Guide 
Book, and What To Invent with List of Inven. 


tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. RV ANS & CO., Washington, D.C, 
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is sent free on request. 








™~ Advertising in this column is 75 cents atine. No less 
tban four por more than |2 lines accepted. Count 
seven words tothe line. All orders must be accom. 


panied by a remitiance 


FOR SALE. 


FOR SALE — Twenty acres of a deposit of very 
fine fire ciay on the line of the Railroad. tor further 
information and terms apply to Wyatt & Company, 
New Decatur, Alabama. 

FOR SALE—A Patent Curtain Hanger or Holder 
where no pins, hooks or rings are needed. Full! partic. 
ulars and terms on request. I. Krajkowski, 4555 Kast 
Thompson Street, Bridesburg, Philaceiphia, Pa 

CLEARANCE SALE—Reminetons, Densmores, Man- 
hattans, Jewetts, $1/.50 ea., Franklins, Hammonds, $9 ea. 
Bargains in Underwouods, Smitbs, ot hers; a)i guaranteed, 
Standard Typewriter Exchange, 23 Park Row. N. Y, 





HELP WANTED. 


LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. Al) we require is honesty, abil- 
ity, ambition and willingness to learn a lucrative busi- 
ness. No soliciting or traveling. This isan exceptional 
opportunity tor a man in your section to get into a big 
paying business without capital and become independ 
ent for lite. Write at once for full particulars. Ad- 
dress E. R. Marden, Pres., The Nationa! Co-Operative 
Keal Estate Company, L 378 Marden Building, Washing- 
ton, D.C. 





POSITION WANTED. 


SUPERINTENDENT AND MANAGER, connected 
witb one firm 19 years, desires position with manafac- 
turing concern. Licensed Engineer and draughtsman, 
Age #4. For further information and particulars ad- 
dress, H. Leitgeb, Flushing, N. Y 





WANTED. 


WANTED-— One first-class marine engine and boiler 
draftsman, $5.04 per diem. A competitive examination 
will be beld tor the above position October Is. For 
turther information address, Commandant, Navy Yard, 
Charieston 8. ¢ 

MUNN & CO.—Desires to secure the services of a 
competent patent attorney, skilled in the preparation 
of patent specifications. Address Munn & Co., Patent 
Attorneys, 361 Broadway, New York City 

MISCELLANEOUS. 

FULLY QUALIFIED ENGLISH ENGINEER (A. M. 
I. C, E.), situate in London, already acting as repre- 
sentative for a few 2ood firms, is prepared to undertake 
English Agency for one or two good speciaities. Ex- 
egg also in negotiating the sale or license of 

ritish Patents for successful finished inventions. 
Address, Engineer, Box 773, New York. 

THE LOXOGRAPH TRIANGULAR RULER. Saves 
time tracing mechanical drawings. (an be muved over 
fresb ink lines witbout blotting. Send tor circular. 
The Loxograph Instrument Co., Wilmington, Del. 

IF YOUR PATENT is of value I can develop it and 

ut it on the market. For ful! particulars, address, 8. 8. 
Scott, 1680 Marquette Building, Chicago, Ii) 

JUST INVENTED a bottie or cork that cannot be 
refilled after emptying, useful for all liquids. Write for 

rticulars. Address, J. Soula, Flat 10, 125 West 2th 

treet, New York City. 

MOTORCYCLES CHEAP.—Send to-day for free cata- 
jog Of new and used motorcycies. Aliso motorcycle ac 
cessories and attachabie motor outtits tor converting 
bicycles into motorcycles. Shaw Manufacturing Com- 
pany, Dept. 24, Galesburg, Kans. 

GINSENG Raising is the surest way to make Bie 
Money on Little Capital. One acre will yield SOU }bs. 
Sells at $6 a ib. 1 will buy all youraise. Grows any- 
where. Requires your spare time only. If you are not 
satisfied with your prisent income, write me today. 
T. H. Sutton, 78) Sherwood Ave., Louisville, Ky. 

KOETA’S KOMBINATION KIT is both unique and 
novel. Comprising six pair of jaws. Operated by one 
pair bandles. Properly adjusted makes fifteen distinet 
and usefu! tools. Manutactured of tempered too! steel, 
by our own expert mechanics. Guaranteed. Liberal 
terms, exciusive territory. Write for catalogue. Currier 
Koeth Manufacturing Co.,63 West St , Coudersport, Pa 

MAKE BIG MONEY operating a Daydark Post Cara 
Machine. Pboto postal caras made and delivered on 
the spot in ten minutes in the open street. No dark 
room pecessary—it does not require an experienced 
photographer to make first-class pictures. Pays a gross 
protit of percent. Write today for free sample and 
catalogue. Daydark Specialty Co., Dept. 2 V, St. Louis. 

FREE—“INV ESTING For PROFIT” Magazine. Send 
me —— name and | wil) mail you this magazine 

bsolutely free. Before you invest a dollar any- 
where—get this magazine —it is worth $10 a copy 
to any man who intends to invest #5 or more per 
month. Tells you how $1.00) can grow to #2200 
—how to judge different classes of investments; the 
Real Karning Power of your money. ‘This macazine 
six months tree it you wriie to-day. H. L. Barber, Pub 
lisher, 423, 28 W. Jackson Biyd.. Chicago. 


BEST DOUBLE POWER PLANT AKROPLANE 
One of the tive entrants to the Gould Prize Contest. 
Has also automatics, stability and dangerous dive 
preventer; otber new features unequalled. First 
machine, baif prize and two patent rights us insurance 
or collateral tor capital to buiid and sbip—or in view of 
otber pressing interests and duties, wil! sell or deal 
with menaty uring firm. Edward J. Elsas, Inventor, 
228 W. l6th St., Kansas City, Mo. 


UNIVERSAL ATTACHMENT and drive for boring 
tools. All drills and bits instantly adjusted in all driv- 
ing sockets, etc., without screw or movabie part. Many 
ad vactages. not be equalled. Royalty, or party to 
— company to manufacture all or part. first ripci- 
ple—see patent No. 1,001,376. E.J. Eisas, Kansas City, Mo 


THE MOST WONDERFUL BOOK on human jaa 
gueee ever written is ready for the press. Original—each 
ettera 8 ii di. Many my 








cleared. lLovestor, publisner or pater wauled—snare. 
K. J. Elsas, aut dor, Kansas City, Mo. 
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this country has undergone in the last half 
century is shown by the proseeution of the 
United Shoe Machinery Company. This 
owns at least a thousand and 
fifteen hundred United States 
A mere list of them alone covers 
In some instances 


“trust” 
possibly 
pate ants. 
54 pages of legal cap. 
many patents have been granted to one 
inventor. John B. Hadaway has received 
about 76 patents, and Thomas G. Plant 
also a large number. The “trust” also 
owns hundreds of foreign patents. 


A New Hose-supporter Wanted.—A man 
of our acquaintance says he does not like 
a hose-supporter which encircles or grips 
his leg or one that is connected with and 
drags down on his undergarments, both 
such forms being on the market. Cannot 
someone invent a supporter that will hold | 
the top of a sock up and avoid both of | 
the above described objectionable features? | 

A Machine for Making Imitation 
Stitches.—John B. Hadaway of Brockton, 
Mass., assignor to United Shoe Machinery | 
Company. has secured three patents, No. | 
1,003,450 to No. 1,003,452, for machines 
for making impression or _ imitation 
stitches. The patent, No. 1,003,450, has an 
indenting wheel which is rolled back and 
forth over the work and is also caused to 
feed the work during its rolling movement. 
The patents, Nos. 1,003,450 to 1,003,452, 
were issued September 19th, 1911, on 
applications filed, respectively, July 18th, 
1904. September 16th, 1904, and March 
22nd, 1905, so that the applications were 
pending in the Patent Office from six to 
seven years. This inventor, John B. Had- 
away, is one of the most prolific inventors 
in the shoe machine art and was the 
patentee of a patent, No. 521,978, for a 
machine for the same general purpose as 
the three above specified. The patent. 
No. 521.978, was granted June 26th, 1894, 
and consequently expired last June. The 
application on which this expired patent | 
issued was filed in the Patent Office March | 
28th, 1894. and as the patent issued June 
26th, 1894, the application was pending 
less than three months, in striking con- 
trast to the three patents just issued. 





Protecting from Electrolysis. — Albert 
B. Herrick, in a patent, No. 1,003,604, 
describes a method of preventing an earth 
conductor adjacent a grounded return by 
alternately connecting the earth conductor 
to the grounded return and to a source of | 
negative electromotive force. 


Sterilizing Earth Around Posts.—Patent 
post holes have long been humorously 
referred to in connection with machines for 
grinding smoke, left-hand wheel barrows, 
and other imaginary inventions. It has 
remained, however, for a Budapest inventor 
to make what is probably an important 
improvement relating particularly to post 
holes, seeking to thus preserve the wood 
of the posts. Instead of applying preserva- 
tives to the wooden posts, railroad ties, 
sleepers or other wood exposed to the| 
action of the earth, he treats the earth 
which surrounds the wooden post in such | 
manner as to destroy all insect, germ and | 
fungus life by soaking the earth with a | 
suitable sterilizing liquid. The process is | 
termed ‘* Peristerilization,’’ and is claimed 
to be especially useful in rural and other | 
remote districts in which it is inconvenient | 
to obtain wood which has been treated | 
with creosote or similar preservative. 


’ 





Cork Plugs for a Novel Purpose.—Cork | 
Dlugs are utilized in a cotton gin roller, 
patent No. 1,002,842. to William H. Har- 
riss of Pawtucket, R. I., assignor to Empire 
Duplex Gin Company of New York city. 
The roller has a number of radial recesses, 
and the plugs of cork are fitted in the 
recesses and project beyond the surface of 
the roller. The cork plugs are described 
in the patent as constituting the operation 
friction surface of the roller, and the con- 
Struction is inexpensive to manufacture 
and is otherwise advantageous, since the 
cork plugs being fitted to the recesses, may 
be readily renewed when worn or damaged. 


A-Novel Motor-controlling Improvement. 
—The operation of an electric motor as a 
Series motor, and then as a cumulative 
®ompound generator when the motor is 
“verhauled by the load, is the purpose of 
patent No. 1,003,431, to Alexander Chureh- 





| rider there is provided on the pole a cross 


|Committee of the 


‘ter John B. Jackson, Habana, Cuba, gives 


| to owners of trade-marks, as follows: 


ward of New York city, assignor to Gen- 
eral Electric Company. In securing the 
desired result, Mr. Churehward provides 
the motor with a series and a shunt field 
winding, and means for connecting the 
motor as a series motor for running and 
for connecting the shunt field winding in 
cireuit and for reversing and shunting the 
series field winding when the motor is 
regenerating. 

A Coaster Bar for Roller Skaters.— 
What is termed a roller-pole toy has been 
patented, No. 1,003,537, to Thomas 8S. 
Spivey of Cincinnati, Ohio. It consists of 
having a roller at one end and a 
handle at the other end, the rider sitting 
In front of the 


a pole, 
astride the pole on a seat. 


bar between the seat and the handle, the 
knees of the rider bearing below the brace 
bar, so that when the rider is sitting, much 
of the weight is taken off the handle. 


A Fireworks Auxiliary.—In patent, No. 
1,003,411, to Haden Herbert Bales of Ash- 
croft, British Columbia, we find an airship 
frame with a battery of pyrotechnical 
rocket cylinders, adapted to operate as an 
auxiliary to the main propelling mechanism. 
Means are provided for adjusting the 
position of the rockets to regulate the 
direction of the discharge, and also a selec- 
tive mechanism for firing any particular 
one or all of the rockets, as occasion may 
require. 

An Illusion Apparatus.—A patent, No. 
1,003,905, with Roy MeHill of Somerville, 
Mass., as inventor, is for an apparatus for 
producing an illusory effect, in which a 
vessel is supplied with water from a pipe 
discharging from above and an exhaust 
pipe leaas upward from the vessel into the 
first pipe so it is hidden by the water dis- 
charged into the vessel, a pump, out of 
sight, being suitably connected with both 
pipes to properly circulate the water. 

Three Patents to Charles Francis Jen- 
kins.—Charles Francis Jenkins of Wash- 
ington, D. C., has secured patents, No. 
1,003,750, for a gas engine starter; No. 
1,003,751, for a railway tie of metal and 
concrete with a special rail gripping device, 
and No. 1,003,752, for a gas motor starter. 





Legal Notes | 


A Void Patent.—The Regnier patents, | 
No. 678,514, for a vegetable or fruit slicer | 
and method of making the same, and No. 
744,107, for a slicer to produce such slices, 
Held void for prior public use. Handy 
Things Company v. Tucker & Dorsey 
Manufacturing Company (C. C. A.), 188 
Fed. Rep. 68. 


Substantive Patent Law and Procedure. 
—In a hearing last year before the Patent 
House of Representa- 
tives, one of the most distinguished patent 
lawyers of the country said, in comment- 
ing on the substance of the patent law and 
the practice thereunder, as follows: 

“The patent law, the substance of the law, 
in this country I think is admirable. I do 
not think there is any branch of law where 
the substance is in better shape than in the 
patent law to-day. When you come to pro- 
cedure, that is, the way in which cases are 
tried, nothing could be worse.” 


Warning to American Trade-mark Pro- 
prietors.—In a note, published by the 
Bureau of Manufactures, American Minis- 


a warning and extends some good advice 


“Under the provisions of the existing Cuban 
law with respect to trade-marks any person 
whatsoever can legally register well-known 
foreign trade-marks and deprive the foreign 
owners of such trade devices of the benetts 
arising from their possession. This has hap- 
pened recently in several instances involving 
patent or proprictary medicines When the 
third party has once registered the trade- 
marks in due form under the law the only 
redress possible for the rightful owner or 
originator is to bring action for fraud, and 
proof of fraud is naturally very difficult under 
such conditions, even in the most obvious cases. 

“The registration of trade-marks is a simple 
and inexpensive matter in Cuba, and rightful 
owners may easily prevent difficulty by having 
their trade-marks registered at once whenever 
there is any likelihood of entering the Cuban 
market. It is urged that American manufac- 
turers take note of this matter and by fore- 
stalling the registration of their trade desig- 
nations by strangers in the island avoid future 





trouble.” 
































$1800 Self-starting 


Wt il 





Our “Thirty-six” was the first medium-priced car to have these features: N 
Self-starting device 
Does away with cranking, Simple air pressure type. Nothing com- 
plicated—just press a button on the dash and away goes your motor. , 
Genuine long stroke motor—4!(” x 5!” N 
Means better pulling, longer service, greater quietness, freedom from N 
vibration. N 
Five speed transmission—four forward speeds and one reverse N 
Gives utmost flexibility of control and enables you to climb the N 
steepest grades with speed. N 
Dash adjustment for the carburetor N 
You can get the proper mixture to suit the varying weather condi- . 
tions without getting out of car and lifting the hood. x 
36” x 4” tires and Continental Demountable rims N 
These big tires do away with tire trouble and insure ease of riding. N 
Demountable rims rob punctures of their terrors. S 
Genuine honey-comb radiator, cellular type N 
Same radiator found on highest priced cars. Means perfect cooling, x 
longer life, good looks. N 
Bosch dual ignition N 
Simplest system yet devised. Nothing equals a magneto for fur- N 


nishing perfect ignition. 
(Read that over again. It is hard to realize at one reading that all 
these big features are really present in one car selling for $1800) 

The famous Chalmers ‘'30"’ is continued for 1912, representing even 
greater value than ever before. The price, $1500, includes magneto, 
gas and oil lamps, Prest-O-Lite tank, top and windshield. The Chal- 
mers “Forty” at $2750 is continued for those wishing a 7-passenger car. 
See these cars at our dealers. Catalog on request. 


Chalmers Motor Company. Detroit. Mich. 
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Leading 
Gasoline Truck 
of America 








IF it were possible for us to take every pros- 
pective truck buyer through our immense 
} plant at Allentown, and show him how 
conscientiously and substantially ‘‘Mack’’ trucks 
are built; have him see every process, from the 
selection of the raw materials to the final coat of 
paint to the finished product, and last but not 
least, to see for himself the rigid ‘‘third degree’ 
test over hill and valley which every ‘‘Mack”’ 
truck must undergo, before delivery to the buyer, 
then he would realize—as thousands of representa- 
tive business firms do —that the ‘‘ Mack’’ is truly 


The Leading Gasoline Truck of America 


The ease and economy of operation, the power to extend 






your commercial area, the manner in which a ‘‘Mack"’ 
outstrips competition is left to be told ina highly illustrated 
catalogue which will be cheerfully mailed upon request 


Mack Bros. Motor Car Company 


Main Office and Shops 
Allentown, Pa, 


Sales Offices and Show Room 
30 Church St., New York 
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Mode! 21 Haynes, 40 h. p 
120 in. wheel base. 


The Haynes for 1912 has received 
a royal welcome 


F ANY further evidence of the place which the 
Haynes car holds in the minds of the discrimi- 
nating public were needed, it was furnished 

by the overwhelming response to our announce- 
ment of the 1912 Haynes. 


By reason of the fire which completely destroyed our old factory 
last February. the Haynes car virtually had been out of the market 
for seven months. During those same months, other manufac- 
turers were going to the public day after day, month in and month 
out, with their advertising, with their salesmen, and with their 
announcements of new models while we were at a standstill. 

Last month, when our magnificent new factory had risen from 
the ashes of our old one, when fts wonderful modern equipment 
had been installed and ouffirst 1912 model had been built and 
tested and proven to beathe best of all the splendid Haynes models 
ever built, then we cam@pback into the market. It was a glorious 
retufn and the welcofie has been beyond all expectation. We 
hadn’t realized it but the public was waiting for the new Haynes. 

The 1912 Hay a" epeate, Model 21 and Model Y, 50-60 
h. p., eight ty sci “tte erb, high- -power Car, and 
built 1 sal ; 5 er) en evand—skiJl. 
Pricesy $2100 6 u 
Mode 20: ite 
dealer now, write 

HAYNES 


Dept. 
New York: 1715 Broadway 


assenger touring, 
Mix: motor. $2100. 











> UTOM one 
E KORS&MO0, INDIANA 


Chicago: 1702 Michigan Avenue 
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| Whirling Rain Drops on the Car 














Detroit Aeroplane Model 1912 


Price $300, including Bosch Magneto, Schebler Carburetor, and Propeller. 
Ready to Run and Guaranteed to Fly. Bleriot XI, Demoiselle, Nieuport. 
Moiane, Grade Monoplanes, and Curtiss and “* Baby’’ Wright Biplanes. 
Catalog Free DETROIT AEROPLANE COMPANY Detroit, Mich. 














AIRCRAFT—The World’s Great Flying Magazine 


coutaineg a complete review of everything taking place throughout the entire world in aeronautics 
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[The editors are not responsible for 


respondents will be 


Window 

To the Editor of Screntiric AMERICAN: 

On a rainy day the observing traveler 
will doubtless be surprised to find that 
every rain drop on the car window by his 
side becomes a miniature whirling vor- 
tex as long as the car is in motion at 
speeds above ten or fifteen miles per 
hour. The effect is most easily noticed 
when the rain drops have collected 
enough fine particles of soot to make 
their motion apparent. While the largest 
drops show the greatest movement, che 
rotation can be detected even in droplets 





down to one-eighth inch in diameter 
Rotation of 7, 
Waterdrop rr }~ “Axis 
—= 
Direction of 
Wind 








when the train is running at high speed. 
The direction of rotation for each indi- 
vidual drop is the same as that of the 
car-wheels, the cause of the motion 
doubtless being due to wind friction 
against the lower rounded side of the | 
water drop. The pear-shape form of the| 
drops, especially the larger ones, where 
the attraction of gravity for the mass 
gets the better of the surface tension, 
which tends to hold the spherical form, 
results in a greater rotational moment 
at the rounded bottom than at the thin, 
wedge-like top, so that the wind friction 
at this lower surface produces movement 
in the same direction as the car wheels 
below. O. H. C. 
Chicago, IIl. 





Metric Wire Gage 

To the Editor of Screntiric AMERICAN: 

From a very reliable source I learn 
that the Committee on Weights and 
Measures of the next Congress will re- 
port a bill doing away with our old-fogy 
system of having different-size measures 
for different articles. For instance, we 
have a large quart for berries, beans, 
peas, etc., and a smaller quart for liquids. 
In the matter of weight we have avoirdu- 
pois, apothecary, and troy, no two of 
which are alike. Equally absurd as the 
above is the great number of non-stan- 
dard wire gages, none of which has a 
base that is get-atable as a starting point, 
and no two that agree thereafter. To| 
overcome this “conglomeration” in gages, | 
the writer some time ago designed one 





Anonymous communications cannot be 
withheld when so desired.) 


|; would obviously be 
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correspondence 
names of cor- 


no substance, however smail, can enter 
there. To locate No. 1, we measure along 
either side of the angle one millimeter; 
for No. 2, measure two millimeters from 
No. 1; for No. 3, go three millimeters 
from No. 2, and so on ad injinitum. It 
will be noticed that each gage number 
indicates the number of millimeters in. 
tervening between that number and the 
next smaller one below, and that every 
number is of good commercial size. 

To illustrate its practicability, suppose 
a party in some isolated place had a 
piece of wire and wished to order more 
like it, but had no gage. All he would 
have to do would be to lay out an angle 
of one degree, insert his wire and meas- 
ure the number of millimeters from its 
point of contact to the apex of the angle, 
then point off the gage numbers as above, 
and he has the exact size—a thing that 
cannot be done with any other gage 
made. 

The accompanying drawing plainly 
shows for itself. The engraved angle in 
the center is exaggerated for purposes 
of illustration, but it represents an angle 
of one degree, on one arm of which are 
millimeters, and on the other the gage 
numbers, engraved simply to show the 
principle of the system, while on its 
outer margin are the usual slots cut out 
for the different sizes, with the gage 
numbers at each separate slot, all of 
which is as simple as “rolling off a log.” 

Merritt W. GRISWOLD. 

Highwood, N. J. 


Twenty-seven-knot Armored 
Cruisers Urgently Needed for 
the United States Navy 
To the Editor of Scientiric 
Having just read in your issue of 
July 22nd your most interesting com- 
parison of the United States and Ger- 
man navies, I would like to have your 
explanation of the policy of the United 
States navy, which omits the dread- 
nought armored cruiser type as found 
in the British and German navies, and 
of which type Japan is now said to be 
building more than the battleship type. 
With even one ship of the British 
“Lion” type, an admiral in charge of our 
ten dreadnoughts of the “Texas,” “Wyom- 
ing,” “Utah,” “Delaware,” and “Michi- 
gan” classes, could send his one 30-knot 
dreadnought to locate the enemy. Our 
light 24 to 26-knot scouts of the “Ches- 
ter” class, and our 22-knot armored 
cruisers of the “Washington” classes, 
completely at the 
mercy of British, German, or Japanese 
dreadnought cruisers of 28 to 30 knots 
speed, and it would be murder to send 
our good fighting men out in such ships. 


AMERICAN: 


At the present time all progressive men are studying this great new art of flying, GQ AIRCRAFT (for both metal and wire), that is stan-| 
is generally recognized by the leading authorities on the subject as being the organ of the movement itself. dard throughout. It takes for its base advantage on this account? 

tt is Published Monthly. Its subscription price is $1 50 per year, or $1.00 for eight months the same angle (of one degree) upon How could our admiral “find the ene- 
THE LAWSON PUBLISHING CO. - 37-39 East 28th St., New York, N. Y. which the metric system of measure- my,” and destroy him when the enemy, 
7 by means of their dreadnought cruisers, 
; would be able to keep in touch with the 
movements of our fleet, while our ad- 
miral would be in the dark? 

Ought not our next two ships to he 
of the “Lion” type, or at least one of 
them? A. B. IRVINE. 

St. Marc, Haiti. 

(Our correspondent has placed his 
hand on a weak spot in the make-up of 
our fleet. For some years to come our 


Would not these navies possess a great 

















HY-RIB FACTORIES 





annual naval programme should call for 

; Mo M two battleships and two armored cruis- 

Hy Rik is a oney Saver ers of the “Von der Tann” type. Our 

Concrete costs are greatly reduced by using Hy-Rib Steel sheathin “Chesters” (25 knots) and “Washing- 
because it does away with arm 2 we forms, a nena a . - 2 

equipment. Merely set up the Hy-Rib, apply the cement and the tons” (21 knots) would be helpless in 


work iscomplete. A strong, permanent, fireproof construction — 


> 2@ 9 9g. 2. 
more economical than wood, stone or brick. the presence of the 26 to 28-knot 12 inch 


gun armored cruisers of foreign navies. 
—Ep.] 








Foreign-built Dredgers Built to the 


Hy- Rib for all Buildings Order of the United States 


In Walls and Sidings, Hy-Rib makes a thin, monolithic wall at } ai eta tat ee PRICAN? 
half the cost of brick.” In Roots, Hy-Rib reduces the dead weight To the Editor of Screntiric AMERICA 
and does away with centenin In Partitions, Hy-Rib saves all There is, announcement made that @ 





In Ceilings, Furring, Tanks, the 
isa — caver. 
If you write us al REE bald. 
ings (1) Hy-Rib boa gu opened rapper 
ications, and specifications; (2) 
concrete on the Farm—com 
designs of ‘aes, barns, houses, fences, tanks, etc. 
TRUSSED CONCRETE STEEL COMPANY 
602 Trussed Concrete Bidg., DETROIT, MICH. 


steel studs, and lowers cost of labor. 
Silos, Culverts, ete., 


Glasgow firm has just launched 





United States dredger “Corozal,” built to 
the order of the United States govern- 
ment. 

The order was placed last August, and 
considerable dissatisfaction to 
Only one Ameri 





ments is founded. It starts at the apex 
of this angle for its first member, and 
gives it as No. 0, which it really is, for 


caused 
United States builders. 
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Building Character 
in a Writing Machine 


L. C. Smith & Bros. 
Typewriter 


(BALL-BEARING, LONG-WEARING) 


Every part of this typewriter is made 
as if it were the one product on which 
the factory's reputation must finally 
depend. 

Every part is designed to produce, by 
itself and in conjunction with every 
other part (not only for the expert 
typist under favorable conditions, but 
for the ordinary operator under all 
sorts of conditions), the perfect work 
by which the L. C. Smith & Bros. 
Typewriter must be judged. 


Character is built into the L. C. Smith & Bros. 
Typewriter. It makes this typewriter the al- 
ways dependable writing machine you want 
“ia your office. 
Write today for free illustrated booklets 
Branches in all large cities 


L. C. SMITH & BROS. 
TYPEWRITER CO. 


Head Office for Domestic and Foreign Business, 
Syracuse, N. Y., U.S. A 











~ ROTARY PUMPS AND ENGINES 
Their Origin and Development 
An important series of papers eiving, a historical resume of 
the rotary pump and engine from 1588 and illustrated with 


dear drawings showing the construction of various forms 
pumps and engines. 38 illustrations. Contained in Supple- 





ments 1/09, 1110, 1111. Price 10 cents each. For sale by 
Muna & Co., Inc., and ail newsdealers. 

Veeder Counters 

to register reciprocating 


movements or revolu 
tions. Cut full size, 
Booklet Free. 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn 


Cycltometers, Odometers, 


Tachometers, Counters 
and Fine Castings. 
Represented din Great Britain by 
Markt & Co., Limirep, 6 City 





E.C.; France, by Markt & Co., 
Limrren, 107 Avenue Parmentier, 
Pars; Germany, Austria Hungary 
Loow Louwe & ( Huttem Strasse 17 


sod Seandinavian 
-20, Berlin. 


Countries by 





Caution to Purchasers of TOPS 


Pantasote 


8 a top mate ial of recognized high and 

uniform quaiity and « product made 
Only by us. Many unscrupulous dealers 
misrepresent as PANTASOTE cheap 
inferior materials to increase their 
profits at the purchaser's expense. To 
the average person these substitutes 
when new look somewhat like PAN- 
TASOTE. 





See that 
this label is 
on the top 
to prevent 
fraudaleat 
substitution 


**“Mohairs”’ and simtlar products PANTA- 
an readily be cleaned. {ts not aftected 
by benazine, gasoline or other cleaning fluids. In 
this respect it is absolutely unique and alone 
Send postal for booklet on top 
materials and samples 











can builder made tender, and it was so 
much higher than the foreign builders 
offered to build for, that President Taft 
felt justified in vetoing the resolution of 
Congress prohibiting work for the United 
States to be done in foreign yards. The 
difference between the foreign bid and 
the one bid tendered by the American 
company that bid, amounted to almost 
$100,000. 

In other cases the government exer- 
cises its power and avails of foreign 
tonnage, rather than pay the American 
“scale” of .freight charges. Annually 
several thousand tons of coal for the 
account of the government are transport- 
ed from Virginia to San Francisco and 
Portland, Ore., foreign tonnage can be 
had to move it for sixty per cent of what 
the American-built tonnage charge. The 
government contracts with the foreign 
tonnage, and the coal is moved on the 
low rate. 

If an American company has coal to 
move from an Atlantic American port to 
an American Pacific port, it is compelled 
to use American tonnage and to pay the 
American freight scale. 

The government of the United States 
refuses to obey its own laws. The 
United States government shows that the 
navigation laws tend to extortion. The 
United States government compels the 
people of the United States to obey che 
navigation laws and to pay extortionate 
freight rates. 

Is it not time to consider the revision 
of these navigation laws, that have been 
in effect for over one hundred years, and 
which have practically driven us out of 
the foreign shipping trade and been the 
means of extortion and monopoly in the 
domestic? If the government of the 
United States refuses to obey its naviga- 
tion laws, why should the citizens of the 
United States be compelled to? 

There is a remedy for this state of 
things; allow American registration for 
foreign-built American-owned tonnage, 
limited if necessary to foreign trade, and 
put all iron and steel and shipbuilding 
material on the free list. We will then 
be able to compete in building with for- 
eign yards. 

As long as iron and steel are highly 
protected, and as long as iron and steel 
made in this country is sold from $8 to 
$11 per ton cheaper to foreigners than 
to our home builders, we will be unable 
to meet the competition of foreign build- 
ers of tonnage. 


There is depression in United States 


trade. Many of our yards are on short 
time. We want a revival of our Ameri- 
can merchant marine. The surest way 


to bring it about is to reform the navi- 
gation laws, and allow Americans the 
privilege of “free ships” the same as 
Great Britain and Germany allow to 
their people. 

Also we should break the monopoly 
that exists in the iron and steel trades 
by taking off all duties. 


Chicago, Ill. CHARLES DEPESFE. 


General Factory and Machine Shop 
Lubrication 


T is a matter of common knowledge 

among well informed factory managers 
that the power loss due to the friction 
developed in the moving parts of ma 
chinery, is considerable. In the endeavor 
to reduce this absorption of power ex- 
periments have been and are being made 
with types of roller and ball bearings. 
Lubrication, however, is a question just 
as important. As a consequence of the 
failure to appreciate the necessity for 
the investigation of lubricating problems 
and choice of lubricants, the possible sav- 
ing in this direction is frequently very 
large. 

A considerable reduction in power can 
usually be effected by simply changing 
the oil. These reductions will in many 
cases be approximately the same as the 
substitution of roller or ball bearings for 
the ordinary type of bear:ng. This being 
the case, it seems advisable to consider 
the elements bearing upon efficient lubri- 
cation in a practical way and the necessi- 
ties for the right quality of oil in the 
right place. 

When reductions i »ower to the extent 
of ten or fifteen per c. *t in the driving 
of workshop machinery a.*d shafting are 
easily brought about by the re-establish- 
ment of oils or the use of more suitable 
lubricants, and when this reduction of 
power cap ip many cases be brought to 





The Warner Is the Official 
Road Map Speed Indicator 


HE WARNER was used in compiling the routes 

in the Automobile Blue Book, King’s Official 
Road Guide and the dozens of Official Guides put 
out by Automobile Clubs and map makers. 


Note how this affects you— 


You tour unknown territory occasion- 
ally. You must depend on some reliable 
map or ask your way at frequent intervals 
with unsatisfactory results. Some people 
delight in directing Automobilists to take 
the worst roads or the wrong road. 


With the Warner Auto-Meter on your 
ear the road map directions are easy to 
follow. It is impossible to go wrong. 
Where the route book says: ‘‘21.6 miles— 
four corners. Turn right at country 
schoolhouse; bridge over creek 4 mile 
away”’—you will find the four corners 
and the schoolhouse just when the route 
book says—at 21.6 miles, no more and 
no less. 


Note this little human interest story 
which bears on this point. 

Early in June a car drove up to our 
Beloit factory. It bore an Ohio license 
number. The owner was driving. With 
him were his wife and two daughters. 
One of the first things he said, after intro- 
ductions and greetings were over, was: “I 
had only had my car a week when we 
decided to drive from Columbus to Mad- 
ison, my old home, in the auto. And do 
you know we haven't yet asked a direction 
from a single human being, relying entirely 
on our route book.” The directions 
came out right because the routes were 
surveyed—and interpreted—by Warner 
Auto-Meter. 


This case is only one of many which 
have come to our notice. 


There are conditions when touring 
becomes a nightmare instead of a 
pleasure. 


The different route book and map 
makers have themselves advertised the 
fact that the Warner was adopted by 
them as their ‘Official Speed Indicator,” 
because after testing all makes they 
found the Warner in every sense the 
sensitive, accurate, dependable and reli- 
able instrument of precision we have 
claimed it to be. 


When an inaccurate and unreliable 
speed indicator is used to interpret 
an accurately surveyed map or 
route, disaster results. 


In such cases where the route book 
says: 49.8—forks in road with big elm 
in angle. Take the left braneh.’” You 
are likely to find nothing in sight but 
open prairie or you may be approaching 
a four corners or small town. So you 
are lost unless you stop to ask questions, 
and this is what a route book is intended 
to prevent. 


The route book maker’s principal trib- 
ulation is explaining to owners of unre- 
liable speed indicators that their routes, 
compiled at a cost of thousands of dollars, 
are right and that no one using a Warner 
speed indicator to interpret them has 
cause to complain. 


A little Warner device which adds 
still further to the joys of Touring. 


All Warner instruments of the dial 
type (see illustration) have two resetting 
buttons for the trip mileage figures. One 
resets the figures to 000.0 with a single 
turn. The other works on the tenths of 
a mile only, making it possible to turn up 
any desired mileage on the trip scale. 
This makes it possible to drive around 
the boulevards or through the parks at 
any point and then in a few seconds set 
the mileage back to correspond with the 
route book readings. Those who tour 
regularly will appreciate this refinement. 


The Warner costs more than in- 
ferior speed indicators for a very 
good reason. 


Those who look for satisfaction on the 
bargain counter are certain to be disap- 
pointed. We have all had our lesson. 
Supreme quality is worth its cost. And 
as in other things—the Warner is also the 
cheapest speed indicator obtainable if you 
base its price on years of service or miles 
of travel. It is a permanent investment 
because it remains as sensitive, accurate 
and reliable as when new for many years— 
or many hundred thousand miles. 









DP 





KO 


UT O- 







cs 















WARNER 


‘* The Aristocrat of Speed Indicators’’ 
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HE Warner can be secured through reputabl 
Dealers in any city or town in the United States. Warner 
branches are maintained in all the principal cities for the 
convenience of these dealers and their customers. 
Beloit or at our branches is invited for Warner literature. 


Inquiry to 





Free to Actemshiinte A vest-pocket 





xpense Record” 
t of tires, 


‘ Automobile 


tab in- 





dexed for 


Instrument Co., Beloit, Wis. 





oil, repairs, etc. res A for name and model of poets 
car. Address S. C. ANDREWS, Booklet Dept., Warner 








Warner Instrument Company 


Main Offices and Factory 


1208 Wheeler Ave., Beloit, Wis. 














Branch H Maintained at ae — 

Atlanta Pittsburgh 
Boston Cleveland Renses Ge Portland. Ore Model m2, Price $125) 
Chieseo troit. New York Seattle _|| Other Modets from $50 to $145 | 
Indianapolis Philadelphia St. Louis | See Catalogue | 
‘Conadien Branch, 559 Yonge Street, Toronto, Ont. ue) be a 
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Cruises by 
Air and Sea 








‘ D aily Passenger- Trips by Zeppelin-Airship 
\\ ““Schwaben,” from Baden-Baden. 


Around the World. Cruises by the hy S. Cleveland (17000 
ns First cruise Fa gen hag 1911, the second from 
», 1912. Duration | 0 Days Ea h. $650 up 


(including all necessary expenses aboard and ashore). 





San Francisco Feb 


Orient Cruise by S. S. Victoria Luise (16500 Tons) leaving New 
York Jan. 30, 1912 Duration 78 Days. Cost $32 


Cruise to South America by S. S. Bluecher (12500 Tons) 


5 and up 





. le aving New York Jan. 20, 1912 Duration 80 Days. Cost 

Li $350 and up 

A = 

. . by S.S © tke (12500 Tons) leaving New York / 28 Days 
Sete Jan. 23, Feb. 24, 1912 \ $150 and up. 
-ruls 
t th es by S.S Vag + ma (11000 Tons) leaving New York i 21 Days 
Ww "| Feb , March 7, 1912 § $125 and up 

e 

I ii. by S. S. Moltke (12500 Tons) leaving New York } 16 Days 
ndies March 16, '912 § $85 and up 
To Italy and Egypt. Special cruise by S. S. Kaiserin Auguste Victoria 





(25000 Tons ) leaving New York Feb. 14, 1912 


Leaving New York weekly by Prinz Steamers 
(5000 Tons) Connecting with Peru, Chili, 
$70 


To the Panama Canal 
| Cuba, Jamaica, Hayti, to and from Panama |! to 
| Colombia, Costa Rica to $125 


Send for Illustrated Pamphlet of All Cruises 
| HAMBURG-AMERICAN LINE 
| 41-45 BROADWAY, NEW YORK 


Philadelphia, Boston, Pittsburg, Chicago, 
St. Louis, San Francisco 


25 Days. 
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EE Sith ane 
PARIS GARTERS 


No Metal Can Touch You 


Are the universal first choice They are 
the handsomest Garters 


made and afford the maximum of comfort 


and most durable 


There's a printed guarantee of satisfaction with every 


Look for the name PARIS on every garter 


A. STEIN & co., Sas 
CHICAGO : : . A. 


pair 








Good-Bye, Corns 
No Wait-No Pain 


es , Just listen to this. There is a little plaster which holds a 
i bit of soft wax—a wondrous invention called B& B wax. 
all This little plaster is applied in a jiffy, and the pain of the 

corn stops inst untly. 
But that isn’t all. That bit of soft B& B wax gently 


loosens the corn. In two days the corn comes out. No pain, 

ii no soreness, 410 inconvenience—no feeling whatever. The 
callous simply separates itself from the toe, and the trouble ends. 

Ci: Mm ) Five million corns annually are removed in this way— 

j | removed by Blue-jay plasters. Get a package—end yours, 

i D }too, Don’t temporize with corns. 

avd ee 


A in the picture is the soft B & B wax. It loosens the corn. 





L. mM B protects the corn, stopping the pain at once 
mn C wraps around the toe It is narrowed to be comfortable, 
D is rubber adhesive to fasten the plaster on. 
15cand 25¢ 
= 
Blue-j yay Corn Plasters per package 


Also Blue-jay Bunion Plasters. All Brnagiane Sell and Guarantee Them. 


Sams e. 


Baver & Black, Chicago and New Y aft Makers of Surgical Dressings, etc. 
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| more power than necessary 





as high as thirty or forty per cent, it is 
very evident that the investigation of 
this subject is worth considerable time 


and trouble 

Because a good quality of oil is bought 
by the purchasing agent of a company 
it is not always true that this oil is used 
to the best advantage in the works. As 
an example: If an oi] similar to a high 
dynamo oil is bought by the pur- 
chasing agent in large quantities for a 
general machine shop and, as frequently 


class 


happens, a ccaciderable portion of this 
oil is mixed with either cylinder or black 
oil—to suit the operator’s idea of what 


he imagines is the proper compound for 
general lubrication of machinery—the 
mixture is not at all adapted to the work 
which it is made to perform; and (if the 
original oii is being mixed with cylinder 
oil, as is sometimes the case) the cost 
is greatly in excess of what it should 
be, and the efficiency of the oil as a gen- 
eral lubricant is considerably impaired, 
even though the cost has been increased. 

It is here to make any 
statement as to the use of different 
classes of lubricants for certain purposes 
as the conditions of speed, pressure, class 
and arrangement of machinery, the de- 
vices employed for the lubricating, etc., 
have considerable effect, not only upon 
the oil which can be used but upon the 
character of oil which is most efficient 
for the work 

It may be stated, however, that the use 
of light oils is possible only where spe- 
cial mechanical devices are arranged for 
the purpose of lubrication or where th« 
shafting has the proper ring oiling bear- 
It is also true, as a rule, that 
1ery cannot be _ lubricated 


impossible 


ings, etc 
floor machir 


satisfactorily with the same oil that is 
used for modern shafting. Floor ma- 
chinery itself can very well be divided 


into three classes, each class being lubri- 


eated with a different oil. 

In the lubricating of plants of a gen- 
eral character it is customary to use 
grease or solid lubricants for some pur- 
poses In some cases greases can be 
used with economy, but an excess of 
grease will act against the actual econ- 


account of the in- 
to overcome 


omy of operation on 
crease in power required 
friction of the parts where the grease 
is used It is invariably the case that 
grease will require the development of 
where oil is 
being used, and the only features that 
commend grease as a lubricant are its 
greater cleanliness and the fact that less 
attention is required in the lubrication of 
the various units. 

Where bearings have some mechanical 
fault of construction or alignment, or 
are roughly fitted, or where it is aot 
worth while to produce a proper fit, they 
absolutely require grease as a lubricant; 
but even under these conditions such 
bearings can be lubricated in some cases 
more cheaply by the application of heavy 
cylinder oil. 

In considering the efficiency of lubri- 
cants for general purposes, the fact that 
grease will reduce the bearing tempera- 
ture of an improperly constructed or me- 
chanically imperfect bearing should not 
be taken as indication that the same re- 
will obtain from the use of grease 
entire plant, where probably 
other bearing is in good 


sults 
through the 
almost every 
condition. 

It is very frequently the case, how- 
ever, that grease is placed in a shop for 
general lubrication on account of just 
such a misconception from its work upon 
an imperfect bearing, the imperfections 
in the bearing not being taken into con- 
sideration. The fact of the matter is that 
the reduction of the temperature in this 
case which follows the use of grease in 
the bearing is the result of a special con- 
dition and does not illustrate the general 
applicability of the material. 

The amount of oil required to provide | 
proper lubrication in order to reduce the | 
friction loss as nearly as possible to a 
minimum is so small that if it were 
sible thus to reduce the amount used the 
oil accounts of every company would be 
cut in half and in a number of 
possibly a large reduction would be un- 
dertaken. 

The high oil accounts as a rule are due 
to the waste of oil. In order to reduce 
this waste and bring it down to a proper 
proportion of the amount of oil necessary 
for the lubrication of the machinery, etc., 
it is absolutely necessary that Sapaners | 
should be installed which will enable ad 
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“STAR” bus tnea 
Specs LATHES 


or Power 
Buitabl« for fine 







vecurate work 





SENECA FALLS MFC. co. 


695 Water Street 


Seneca Falls, N. Y., U.S.A. 


SE BASTIAN LATHES 


B-21 





9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0, 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 4 
MACHINERY 


allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free. 
W. F. & JNO. BARNES CO. 
1999 Ruby Street Established 1872, 


Rockford, Illinois 


Improved 
Combination Lathe 












Pp J 
the impr ved grassh pper type. Cir- 
cular saw has iron saw table 







Pe “4 es 
LJ. WILKINSON & 60. 


Machinery, etc. 


184-188 Washington St. 
BOSTON, MASS. 


Gb CHICAGO NODELWORKS} 


Fe") 


10 ode, 











Makesrepairs neat 


and quick on nds harness, sh 

canvas w Sewing Awl poe sakes 

Lock Stite ny * inti Big money for agents. 
CAM YERS CO, 4 Lexington Ave.,Chicago, Il. 


} N SPECIAL 
IES, FINE TOOLS SPECIAL 
fETAL a 


ndane & Fs INVENTIONS 
MOORE & CO., eS PERFECTED 


Models & Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY . 


E.V. BAILLARD CO., (24 Frankfort St.,N.Y. 
>=* WANTED 


- 





METAL 
20 years 
Special 


Fo manufacture 
SPECIALTIES, 
experience in making Dies, Tools and 
Machinery. Expert work. Complete equipment 
NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So. Clinton Street, Chicago, Il! 
ag Magical Apparatus. 
Grand Book Catalogue. Over 700 engravings 
Ge, Parlor Tricks Catalogue, free. 
MARTINKA &¢0.. Mfrs., 485 Sixth Ave., New York 


LEA RN Lys weeny ~ PHY 
ORSE and WIRELESS at home with OR NIGRAPH 
“avTomATH That HER in hal usual time—trifl 





















ost. Sends me mage withe oat imit au 
matically — «a Price ¢ 
Catalog tre “UMNIGRAPH MFG, 
Dept. 16 39 Cortland: Street, New Y 





MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Flievators 
Adopted by principal storehouses in New York & Boston 


Manid. by VOLNEY w. fAsen = CO., Ine. 


*rovidenee, 


Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


THE SCHWERDTLE STAMP CO. 
ea STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 
UBRICA stn 
HVIMine sine 


118-124 North Clinton S& 









CHBESLVYACO RS StTLUSA 


°8u USE GRINDSTONES ? 


if so we can supply you. Al) sizes 
mounted and unmounted, always 
keptin stock. Remember, we makea 
specialtyof selecting stones for all spe- 
cial purposes. Send for catalogue “I.” 


The CLEVELAND STONE CO, 
6th Floor, Hickox Bidg., Cleveland, 0. 
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STILL ANOTHER OF THE 


“RED DEVILS” 


(Same make as famous “Red 
vil “’ glass cutters) 


This Self-Feeding Chain Drill, 
No. 2012, will drill Iron, 
Steel, Slate or Marble easih 
with a common bit brace. 

If your dealer hasn’t it, send 
us $2.00 and his name. We é 
prepay delivery, one only, at this price. 


SMITH & HEMENWAY CO. 
| 150 Chambers Street New York City 
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More Than a Million Men 
Will Read this Advertisement 


Many thousands of whom 


_ ——_ “) will be interested enough 






} to write for our new 


Catalog No. 10 of Men’s 
High-grade Furnishings in 
colors. Ready Nov. Ist 


A work of art—the most 
beautiful catalog of men’s 
wear ever published. Every 
article shown in natural 
colors—Neckwear, Gloves, 
Hosiery, Shirts, Reefers, 
Mufflers, Handkerchiefs, 
An absolutely matchless se- 
lection—all in colors—newest 
styles newest effects — at 
prices that must prove a reve- 
lation to the purchaser. 

Any article ordered that does 
not prove even more than 
satisfactory may be returned 
and money will be refunded 
at once. 


i 


i 
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No. 120—This beautiful Four-in-Hand Scarf, 
made from excellent quality soft silk in every 
conceivable color, sent prepaid to any address 
in United States or Canada for $1.00. Add Sc 


to your remittance for insurance. 


Delred: Lhich. 


































Bay This FREE Book 
Atti T lls You How 


—you may receive the benefits of out- 


plete) a} of-door sleeping at all seasons—the 
face only coming in contact with the 
crisp, out-door air—the body enjoying 


inYour 


el dalacel lise @!! the comforts of a warm room, 
by using a 


Walsh Window Tent 


Provided with awning and screen to protect sleeper from 
drafts, storms, cold or insects. Instantly adjusted to any 


window without nails or screws to mar woodwork, Every 
sleeping room should be equipped 
with one. If not at your pm tay 
write for free book—What Fresh 
Air Will Do. 
Recommended By 
Eminent Physicians 
Satisfaction Guaranteed * 
CABINET MFG. CO 
5 Main St.,Quincy, lil. 
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The Second Boys’ Book 
of Model Aeroplanes 


By FRANCIS A. COLLINS 


Author of © The 


Boys’ Book of Model Acroplanes,"* 





A HELPFUL AND FASCINAT- 


Over 100 ilhustrations from photo- 


graphs and working drawings. 


Price, $1.20 net: postage 11 cents. 


Published by THE CENTURY CO., New York 














| ING BOOK FOR EVERY BOY. 
| 
i 














° 
Sleeping 
If you want full benefit from 
fresh-air sleeping you must have 
a Jaeger Patented Camel - Hair 
Sleeping Bag. Also use a Jaeger 
Sleeping Hood, Jaeger Nightshirt, 
Jaeger Bed Socks, and fresh-air 
sleeping becomes a luxury as 
well as an invigoration. 


Please call or write 
Sor particulars. 


al, Jaeger’s S. W. S. Co.’s Own Stores 

York: 306 Fifth Avenue, 22 Maiden Lane. 

Brooklyn : 504 Fulton St. Boston: 228 Boylston 

N Philadelphia: 1516 Chestnat St. Chicago: 126 
. State St. Agents in ali Principal Cities. 








ae care to be exercised in the use 


of lubricants. 

The installation of the gravity feed 
system, of appliances for catching the 
waste oil as it comes from the bearings, 
etc., so that this oil can be cleaned and 
re-used, the use of ring oiling bearings, 
pad lubricators, sight feed pressure 
pumps and pressure lubricators are all 
necessary for the elimination of the 
‘waste of oil and the consequent reduc- 
tion in the amount paid out on account 
of lubrication. 

If the gravity feed system be employed, 
the oil can be used indefinitely, and, be- 


| sides the economy secured from the re- 
| use of the oil, additional power economy 
|is obtained from the fact that a large 


amount of oil can be used by flooding the 


| bearing and consequently securing a good 


free film of oil between the surfaces 
which assist in the efficient lubrication 


|} and reduction of temperatures. 


All devices which are installed for the 
purpose of saving otherwise waste oil 
require that the oil used for lubrication 
shall be excellent in quality. A poor 
quality of oil will not stand continuous 
use without entirely breaking down and 
consequently defeating the very purpose 
for which it is to be used—that is, the 
reduction of loss by friction. 

A grcat many shops, while they are 
heated during the working hours in win- 
ter, are apt to become cold during the 
night, and in order to provide efficient 
lubrication under these conditions the oil 
should be of such a character”that it 
will remain fluid during cold tempera- 
tures. Under these conditions it is neces- 
sary that the oil shall have a (low) cold 
test, of at least 25 degrees above zero, in 
order that the lubrication be effective. 

The science of lubrication is a very 
intricate one and the problems to be 
handled are so many and varied, involv- 
ing as they do the mechanical conditions 
of the plant, the physical and chemical 
characteristics of the oil and the partly 
physical and partly chemical action aris- 
ing from the conditions under which they 
work, that it is impossible to do more 
than state these one or two general 
points in an article of this kind. In fact 
it is necesary for effective lubrication 
that this matter should be handled by 


| a man who is expert in both the theory 
| and practice of the science, otherwise 


even the most effective devices employed 
for the purpose of saving the waste oil 
and allowing efficient lubrication will be 
of little avail in the actual reduction of 
lost power by friction. 

Practically the only people who have 


| had a large and varied experience in the 
| science of lubrication are the experts 


employed by the large oil manufacturing 
companies who have had the opportunity 
of gathering data regarding the condi- 
tions presented in practically all the 
variations possible, and are therefore 
constantly accumulating information 
showing that the systematic and careful 
study of lubrication has resulted in a 
reduction. of the lost power and conse- 
quent expense in the operation of ma- 
chinery, and in further reductions in the 
amount of oil used; to the benefit of 


| users of power of all kinds; and in addi- 


tion to this fact such a study has resulted 
in the production of oils better suited for 
the purpose of lubrication from a manu- 
facturer’s standpoint, so that the con- 
tinual tendency is to provide possibili- 
ties of further reduction of the loss due 
to friction in moving parts of the ma- 
chinery and other apparatus. 


The Business Side of Aviation 


(Concluded from page 387.) 

a novelty and are rapidly becoming a ne- 
cessity. Even special clothing for avia- 
tors is now being made, leather being a 
favorite material. Numerous kinds of 
map cases, portable buffets, helmets, 
searchlights, and horns are offered spe- 
cially for aeroplaning. i 

There is also much done in France 
in the manu‘acture of instruments for 
aeronautical work, speedometers, record- 
ing barographs, altiscopes, sketching 
cases and specially mounted compasses. 

Coincident with the large trade in aero- 
plane supplies and in aeroplanes them- 
selves, there has arisen a large number 
of firms in France, acting as aeroplane 
brokers, receiving orders and transmit- 
ting them to the manufacturers. Deal- 
ers in second-hand machines and supplies 
are also springing up, but their field is 
































Special Fabrics for 


ForestFy Cloth (Shade No. 65) is a 
unique fabric, made by us exclu- 
sively, for men’s and women’s 
wear, for such special uses aa 
camping, fishing, golfing, moun- 
tain climbing clothing. It is made 
of highest grade, strictly pure, all wool 
worsted — which experienced 
sportsmen know is the only 
material entirely satisfactory 
for outdoor garments. 


PorestPy Cloth (Shade No. 65) 
is a beautiful Olive Green; a 
more perfect shade for the 
purpose could not be found. 


PoresstFy Cloth (Shade No. 65) 
withstands the roughest use, 
holding its shape and appear- 
ance under all conditions. It is 
dust and wind proof, and sheds 
water. Adopted by the United 
States Government 2s standard 
for the Forestry Department. 


iy ©Quivauto Goth (a fabric similar to 
the above in weave) is 

made in an attractive shade 

of light brown, and is especially 
») suited for riding and driving 
=“clothes, motorists’ apparel, out- 


s ee iing suits and raincoats. 


iat txt" 

—™ Samples of Forestry Cloth and Olivauto Cloth sent upon request. And 
if you are unable to procure these fabrics from your tailor, we will see that 
you are supplied upon receipt of price. When ordering specify fabric and 
number of yards desired. Forestry Cloth $2.75, Olivauto Cloth $3.50 per yard. 


American Woolen Company’s Blankets 


For Camp, Bungalow and General Outing purposes, meet every requirement 

for warmth, comfort and wear. Priced from $3.50 to $10.00 according to 

weight, design and quality. If your dealer does not carry them, write us and 
we will tell you who does or see that you are supplied. 


is a staple year-round fabric 
Oswego Serge for men's wear, a Serge-at-its- 
best, which — owing to its dependability — has been produced 
year after year in increasing quantity by the 
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AmericanWoolen Company 


Wm Wood. President. 


Oswego Serge grows in popular favor, possessing those 
characteristics which appeal to well dressed men, and stamp 
serge as the fabric of universal wear. 

You seek style, fit and finish. Let us speak for Oswego Serge — a master 
piece of the loom, possessing wear, feel, hang and finish. Made of finest wool, 
and — quality considered — priced low. 

In order to be sure of the cloth when ordering a custom suit from your 
tailor, or a ready-to-wear suit from your clothier, insist on Oswego Serge. 

If unable to obtain Oswego ge, send us the 
name of your tailor or clothier, accompanied by money 
order or check for quantity desired at $3.00 per yard, 
and we will see that you are supplied. 

Samples furnished on request 


AMERICAN WOOLEN COMPANY OF NEW YORK 
J. Clifford Woodhull, Selling Agent 


AMERICAN WOOLEN BUILDING 
18th to 19th St. on 4th Ave., New York 
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Boilers and 
Radiators 












is so healthful, 
Study house-heating before you plan the heating equipment 


There need be 
such thing as a cold 

room in any house if a steam 
or hot water heating equipment 
of the right kind 1s properly 
installed. 


The modern house is steam or hot water heated. 
o easily cared for, so dependable, or so economically 


sex ured. 
of your new home, or change the equipment you have. 

Post yourself on Pierce Boilers and Radiators. Go to the steam- 
fitter who handles the Pierce line and have him explain the con- 
truction of a Pierce Boiler—its durability, its simplicity of opera- 
tion, its fuel economy, and its wonderful steam or hot water produc- 
ing ability. And, as a beginning, send for our free Heat Primer, 

“What Heat for Your House?” 
A book that tells in simple language all about all kinds of heat and 
shows the way to get all the clean, healthful heat you want at a min- 


Pierce, Butler & Pierce Mfg. Co., 256 James St., Syracuse, N. Y. 


Showrooms in Principal C 









no 





No other method 
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There isa 
Pierce Boiler 
exactly suited 
to your needs. 
This is the 
“cc ot? 
Spence’ one 
of 200 styles 
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Can You Put Your Finger on Any One of 2 a” 


““Y and E” 
sectional cabinet, 
holds 10,000 letters, 
15,000 cards, 
14,000 vouchers. 













or the Sales } 


the Credit Man 


@ HELP 


w the General Manager 
fanager 


« the Advertising Manager 


w the Superintendent 
“the Purchasing Agent 
« the Bookkeeper 

« the General Filing Dept 
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Records You 
Can Put 
Your Finge: 


On. 


Hundred ‘Thousand Recast a Mig 


EALLY, 
can you? 

A filing system is 
eithera money-saver 
or a money-loser, a 
timme-saver or a time- 
waster. 

Your system isone 
or the other. If your 
hles go wrong every 
few days—look out. 

Do they enable you to 
get classified information 
—-cross footings, monthly 
totals, compari 


sons, 


now, 


annual 
percentage compa- 
risons, and that sort of 
thing, as well as all the 
every-day facts of your 
business? 

You need this informa- 
tion about your business 









**Y and E’’ service goes 
with all equipment we 
sell. This service is based 
on principles of efficiency. 

It tends to decrease 
operating expenses, 
means better cultivated 
prospects, quicker turn- 
overs, greater output, 
better informed decisions. 

**Y and E’’ filing cab- 
inets afford the widest 
variety of arrangement 
for fling correspondence, 
orders, bills, stock rec- 
ords, purchase records, 
prospects, quotations, 
credit data, etc. 

We have systematized 
over 480 lines of busi- 
ness, and are thoroughly 
famil.ar with the very best 
in modern filing practice. 

Send fer ““Y and E’”’ 
helps for your business. 
Mail the coupor 


YAWMANA¢»? FRBE M FG.©. 


448 St. Paul Street, 


New York, 
Cleveland, 


Branches: 
Pittsburgh, 


look us up) 
Buffalo, 


ROCHESTER, N. Y. 





Boston, Ph Le delohi _ 5. " 
Chicago Les Angeles, San Francisco. 
< open fer enterprising dealers, 




















> 
still very limited—a second-hand aero- 
plane is a dangerous investment at best. 

Even the profession of the law is called 
into the aeroplane field to a great extent 
the number of flourishing patent attor- 
neys giving an indication of the amazing 
number of patents applied for. 

The model aeroplane also plays its 
part in the industry and many model 
manufacturers sell several hundred of 
these toys at prices ranging from $1.50 
to $20. Gliders, motorless aeroplanes, are 
also manufactured and sold, especially 
in England, where “gliding” is becoming 
a hobby. 

The number of corporations applying 
for certificates in various States, al- 
though only a few survive, gives a fur- 
ther indication of how active the field 
of aviation is becoming from the busi- 
ness side. 

The Art. 

It is not only in the trade and manu- 
facturing of aeroplanes that a large vol- 
of business is found. Activity of 
another kind, but of equally great im- 
portance exists in the cultivation and 
practice of the art of flying. 

A large number of men are employed 
by private individuals to fly their ma- 
chines for them, and many manufactur- 
ers have a regular staff of expert birdmen 
to test, exhibit and instruct others on 
their machines. 

Few persons appreciate the actual cost 
of flying and what it means to keep as 
delicate a machine as an aeroplane in 
perfect order. Atwood in his great St. 
Louis-New York trip, is said to have 
made over $6,000 in prize money. It is 
understood on good authority that this 
failed by a large margin to pay his ex- 
penses. 

To keep an aeroplane in perfect trim 
two or three trained mechanics are re- 
quired. The wages of these men are $30 
to $35 a week each, and often more. 

A Burgess-Wright aeroplane of the 
kind used by Atwood requires four gal- 
lons of gasoline an hour in flight, the 
gasoline costing about 20 cents a gallon. 
Oil, motor accessories, spare spark plugs, 
etc., also cost a considerable amount. 
The aeroplane, itself, practically used up 
in this grueling campaign, cost $5,000. 

In addition Atwood has large expenses 
for rents of fields and hangars, as well 
as damages to property, and in his own 
traveling expenses, his manager’s salary, 
etc., are found other sources of expend- 
iture. The grand total amounts to well 
over $8,000—a rather expensive way to 
travel. 

At the recent aviation meets many of 
the contestants suffered heavy financial 
losses. In most cases, however, the} 
losses fall on the manufacturer who su)- 
plies the machine and who employs an 
expert to handle it. 

The earnings of some of the aviators 
at the recent Boston meet are: Oving- 
ton, $11,782; Milling, $6,200; Sopwith, 
$6,022: Grahame-White, $5,224, etc., down 
to Ely, $150; and others with no win- 
nings at all. 

At Nassau, Sopwith won $4,850, while 
Atwood and Lieut. Arnold won only a 
few hundred dollars. 

There are other sources of revenue, 
however, in the actual flying of aero- 
planes. 

Passenger carrying at $25 to $50 a 
head is becoming customary in this coun- 
try. In England and France, regulation 
booking offices have been opened where 
reservation can be made. The price is 
from $10 upward. 

Manufacturers and aviators also make 
a considerable charge for instruction of 
pupils. In France, $150 is the usual 
price for a full course. If breakages are 
to be included, the Voisin Company 


ume 


| charges $500. 


At many aerodromes in England, where 
their location seems to be definite, hang- 
ars and the privileges of the field may 
be rented at $500 a year. The rent of 
the hangars in France is about the same. 

The business of aviation is thus grow- 
ing apace and the possibilities that are 
offered in the flying field for the develop- 
ment of industrial enterprises can prob- 
ably be as little conceived of at present, 
as could the future of railroading one 


| hundred years ago. 


A Landsman’s Log 
(Concluded from page 545.) 
“until, in the case of vesccls such as 
“Michigan,” which carries a lofty 


row, 
the 








Carry This Gun 


A DECIDEDLY unique ue Wate 





‘ob. Metal 
witched eg bolster poh 
miniature 
ter” of the Wan of the 


A Striking Novelty 
Be among the first to show this new idea 
in Watch Fobs. Makes friends on sight, 
For sale by all up-to-date tobacconists, 
a geists and novelty stores, 

flail us twenty-fi ts ( 

will send you one a pmo be. io by 
return mail, Five for $/. charges 


Alamo Leather & Novelty Cuniguay 
Dept. S. A. 
425 Avenue D - SAN ANTONIO, TEXAS 
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A brilliant, steady light, 
cheaper than kerosene, brighter 
than electricity or acetylene, 
No grease, dirt nor odor. 
Makes and burns its own gas, 
Over 200 styles. Lights instantly. Every 
lamp guaranteed. Used in every civilized 
country on earth. Agents wanted. Write 
for catalogue and prices to-day. 
THE BEST LIGHT CO. 
87 E. Sth Street, Canton, 0, 




















SPLENDID CHANCE 


Prominent German Specialty Machinery Manu- 
facturing firm with established New York con- 
nections, desires to either handle, manufacture or 
sell for European markets, few additional Ameri- 
can Patent Articles, Devices or Clever Practical In- 
ventions (irrespective of any particular branch) 
on rcyalty basis or against outright p ase of 
patent rights. 

First class connections, best manufactu 
facilities and a particularly strong Selling Organ- 
ization in England, France, Germany, Austri 
Italy and Russia, with an established successfu 
ten years record of similar operations, offer an 
meritorious invention widest scope and wuiek 
profitable returns. 

European New York representative will con- 
sider y and enter negotiations Only 
after detailed written particulars by thoroughly 
reliable and responsible parties are given under. 
Apex, Box 773, New York City. 














Inco orate" sed BUSINES 
in ARIZONA 

Expense tbe least. Hold meetings, transact 
Blanks, By-Laws and foi ms for making stock 
full-paid for cash. property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resicent agent for 
many thousand compames. Reference: Any bank in Arizona, 


STODDARD aceeese ATs COMPANY, Box 8000 
OENIX, ARIZONA 


THE UNIVERSITY OF Cncaao 
Study Dept 


Laws the most liberal. 
business any where. 
















ry n many subjec ects. 
‘eachers Writers. Accoun' ers, 
Men, n. Ministers, Social 


U.of C. (Die 9) Chicago. 


High-Grade 


STUDY 
Prepares for the bar. 


Three Courses: College, 


Post-Graduate and Business Law. Nineteenth 
year. Classes begin each month. Send for 
catalog giving rules for admission to the bar 
of the several states. 


Citenne Correspondence Schoo! of Law 
606 Keaper Bleck, Chicage 


* TABLOID’ ~e FIRST-AID 
Ready-for-Accidents outfits for 
motorists, aviators, travellers, 
home, farm, workshop, camp, 
etc. 

Complete. reliableand portable. 
Of all Druggists, or write: 

BURROUGHS WELLCOME & Co,, 35, West 33rd St, AT 


SALESMEN WANTED 


Salesmen earn from $1,200.00 to 
10: mee a year and expenses. Hundreds oles 
positions now open. No experience needed to 
getone of them. We will assist you to secures 
position where you can earn good wages while 
you are learning Practical Salesmanship. 
today for full particulars, list of good oa 
and testimonials from over a thousand men we 
have recently placed in good positions. 


Address Nearest Office, Dept. 221 
National Salesmen’s Training Association 
Chicago New York Kansas City Seattle New Orleans | 









































PHILADELPHIA 


| NG St. James 


Walnut and 13th Sts. 
Ideally located in the 
center of business 
and social life 
335 Rooms — 275 Baths 
Rooms $2.00 per day &P 
Room and Bath, $2.50 
per day up 
Suites of 2 to 6 Rooms 


Famous jor its cuisine 
Eugene G. Miller. Mgt. 
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superstructure, the effect is that of a 
many-storied hotel. Ship beyond ship, 


For the safety of over miles of water, stretches this float- 


ing city of twelve thousand souls. The 


the individual thousands of incandescent lights become 


millions as they are reflected from the 





If, by a series of swift key-strokes, you could verify your oot t wn 

a few minutes each day ; 
Anod by the same means extend and check all incoming and outgoing 
bills in a small part of the time it takes to do it mentally ; 

e ever-restless water of the Chesapeake, Figure inventories with fractions, single and chain discownts, two or 

and th e n atio n emulating in numbers and beauty the three times as fast ; extend piece-work oak prorate costs—all aula ai one machine ? 
flashing myriads in the over-arching YOU CAN DO ALL THIS AND MORE WITH THE 
dome of the autumnal night. 

The “stern realities of war” seem very | Easy to learn, rapid, durable, ac- 
far removed, as I drink in the quiet | curate: invaluable as an assistant in 
beduty of the scene and catch the strains every department of acc 
of well-remembered music faintly heard 
from a band on some distant ship. The 
mood was deepened when a message came 
to the captain and the ward-room mess 
that night, inviting the officers to a mov- 
ing-picture show—of all things in the c r Vo 
world! But there it was; the screen Gina tose 
hung between a 12-inch turret and the soe 
whaleboat davits; the machine at the 
taffrail; the crew crowded picturesquely 
on one side of the screen, the officers 
seated forward on the opposite side. It Un dex rwea 
was an audience that in size would have 
comfortably filled an average theater; 
for decorum it would have matched any | i Be good to your skin and wear 


house on Broadway. The pictures were ? . 
WRIGHT?’S Spring-Needle 


largely reminiscent those western 


plains and mountains from which so Ribbed UND R EAR 


many of these fine young sailormen had Fits any figure perfectly, yet always springs back toshape. Very springy and elastic. 
come. Certainly there was nothing to Holds its shape indefinite! !y and outwears ordinary underwear. Can't shrink. The best- 
conjure up in that quiet hour the sights fitting, best-wearing and best-looking underwear made. ‘‘The Spring is the Thing."’ 
or sounds of war—and yet—once—the The Non-Stretching Neck (patent applied for) always hugs snug. 


All wetgbdts for all seasons, Made in wool, foe Egypuan cotton, of corton 











One firm alone uses 181 Compic 
meters, Try one in your office at 
our expense. 














FELT & TARRANT MFG. CO. 1708 N. Paulina Street, CHICAGO. ILL 
Waite for booklet “Rapid Mechanical Calculation.” 
























glint of the lantern light flashed along and-wool, in various colors. washer quate ws or —_~ $1 - $1.50, 
Send today a pair of 12-inch rifles that stretched $2 00 for Soir and Drawers: $1.50 10 $4.00 for Union Suns, 1 wor a 
for our handsome booklet their black forty-five feet of length omi- WY cite for booklet chewing somales off fabrics 
ts a nously above the screen. “Yes,” I thought, WRIGHT'S HEALTH UNDERWEAR CO. 
The Revolver “these are perfectly consistent with the Makers of the tamous W right Health Underwear (made of many tiny loops eo toter 
, tful scene that flickers on the can- woven that they will not mat) and Wright's Spring-Needle Ribbed Uaderwerar 
It's free on request. — : ' 74 Franklin Street, New York 


vas below. Guardians of the peace they 
are—pledges that 90 millions of people, 
peace-loving and prosperous, are deter- 
mined that their peace and prosperity 


. SMITH & WESSON shall endure through the years to come, 
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ly unbroken and unassailed! 

. | 304 ; GIVE HIM 
oa Superior Revolvers is ieciaiaiteniailin thie: tain 

— n Opportunity for the Farmer in 

NTS 

ESS 441 Stockbridge St. the United States 1 5 MIN U I ES 
oa SPRINGFIELD MASS. “ERY HE profitable cultivation of basket 

c ‘ 

we willow in the United States is an op- yY 
dart portunity that should not be overlooked A DA 
hes, Me by farmers who are anxious to add to — 

000 their income by the cultivation of a crop 


And Address Meetings—- 
He Will Make After-Dinner Speeches— 
Teach You) Propose Toasts— 

How to Tell Entertaining Stories— 


on land that is now lying idle. Basket 
willow, like a number of other farm 
crops, is one of the smaller opportunities 
ERS. so often lost sight of in the general de- 

sire to grow crops on a large scale with 


the thought that there will be correspond- 
and without fear and tremb Every professional and business man is frequently called 
SOLD the past yaar ing large returns. American farmers are — epeak in public. ay meetings, fraternal gatherings, dinners, etc., make insistent 
apt to overlook the combined results from d is upon him, oo afford endless opportunities and requests for epprepriats speech. 
many small crops that can be handled Are you able to appear to advantage upon such occasions? Can you “say your say™ in 


with comparatively small expense. Eu- earnest, concise, and convincing language ? 
ropean farmers keep a strict account of 





ory ov 







































o! these, and in the aggregate often reap Grenville Kleiser’s Personal Mail Course in 
6 a rich reward for their thrift. . * 
. Mfg. Co., Syracuse, N.¥.~ NO 1B blic Speaking Actually Teaches You How 
- _ The demand for basket willow as an Pu y 
article for manufacturing basket ware Simple > You can carry a lesson in your pocket until you get it into your head! 
and furniture is constantly growing. In The Cost? There's a special class ry Nm now which will save you four-fifths of 
this connection it is interesting to know the regular cost. A postal brings full particulars. sure and mention this publication and address 
that the United States is a very large 
purchaser of basket willow rods from FUNK & WAGNALLS COMPANY, Dept. 278, NEW YORK 
7 France, Germany, Hoiland, Belgium, 
2 r ; ¥ and Austria, while there are millions of —-- 
for j ‘3 acres of waste or undeveloped lands in ° d Hi h F A 
a r ) Save Your L BL) this country capable of producing enough I An Easily Ma e ig requency nparatus 
aeahet wilems 50 SY. Ue, WO ican eeseee TO OBTAIN EITHER D’ARSONVAL OR OUDIN CURRENTS. |A oluoge battery of six sul 
ole. There is an annual importation of aD- | two-inch spark induction coil, » pair of one-pint Leyden jars, and an inductance coil. ond ofl the separates reamed guy wn 
* t Keep vour house at the proximately one million pounds of bas- bomedee) bane Senclemest No. 1618" Order from your oewsdealer or from Muna o., ine roadway, 
LY tin wad ee eons ket willow rods ready for the basket-| ~~ z 
abies —— - ure you makers’ use. Approximately four times 4 . . 7 
D it— without any work |/ this amount is imported in the form of You Get the Correspondence You Want 
or worry in doing it. || manufactured basket ware and willow Without Delay From a 
0 furniture. The total value of this ma- ; FILING 
. The Jewell Heat Con- || terial is about $300,000, which might as api MULTOPLEX 
a mae onaviny | ed —— well be paid to the American farmers if ie CABINET 
le —and your health at 8 : waa ||| ti: Ae R a : 
~ same time. It saves you they knew how to grow the crop suc- a LY eal Quicker than it takes to tell it, your clerk can 
re many tiring and needless || cessfully. in | MV Geeap: Mae) ae locate the folder containing the correspondence you 
steps down to the heater to That the growing of basket willows Is mH, = — my want, and get it to your desk. This greater 
close or open the drafts. a profitable farm crop may be seen from est - 4 : efhciency in correspondence filing is due to 
£ Th . the figures of yield contained in a United ° ’ 5 OUR PATENTED ADJUSTABLE 
at come _ ' L States Forest Service circular entitled 4 ot, . METAL DRAWER PARTITIONS 
“7 house in the “Practical Results in Basket Willow Cul- — in yf P é : 
td Fa vet ture.” An acre of well-managed basket Which Keep Contents Upright and Easily Accessible 
over —Preve olde in » owding together, 
rH neh. CONTROLLER willows, calculating the yield at 3,000 ; rceeeeane ane ae ding cogetine 
: pounds of dry sap-peeled rods at 5 to 7 Se a —tove tie clert's tine a 
—~Matke locating correspon ce cosicr 
fe Ee ates en me cents a pound, will give a net profit of —— - Prevent mishled and lost, crumpled and torn letters 
. fhe jJemell automatically opens and closes |] from $75 to $135 per acre. Th cost of co ee ir. Cause Sis otnatncgenvebedecstetseoees Upset 
| al necessary ee or cultivating and harvesting basket wil- il | 5 are needed and lighter weight folders can be used 
C , lows is variously estimated at from $50 : Write For Our Book, “Faultless Filing” 
banic: iit 4 ¥ ’ ng 
aths pe —_ ay pate a sad hai to $75 an acre. Of course the above oN : PS . Io so many wave will the Multopiexs Cabinet seve you moory 
a waters or hot ai bacten Get rour Jewell deater || Sure of yield is above the average for} A CWMiiMamees ogi | TA) Me s0t's5.20" frisac'uu mon important ninprovements tase 
to install it in your home on 30 days’ free trial. the United States, but even if the crop ‘ . | : SN ee eee pe. en 
2.50 you'll be convinced you will want it always. should be only two-thirds of that ob 2 check Hie system—the best ever devised Write today mentioning 
“s tb e of your firm and your capacity 
ms Fa tagetber with a copy of eet ae tained on the experimental farm at Ark- ee - ‘ = Mize. 
we Sbie and interesting booklet, ** The House Comfortable.’ ington, Virginia, the net profit would POO sees. —_ a 4 PLEX 
a. JEWELL MFG. CO., *** sostex"s7s!"" || still be far better than that of most other CN 
_——— farm crops. 
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| THE APPLICATION OF AERODYNAMIC THEORY WITH A COM. 
PLETE DESCRIPTION AND COMPARISON OF THE NOTABLE TYPES 
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By GROVER CLEVELAND LOENING. B.Sc., A. M., C.E. 





| A new and authoritative work, covering the whole subject of the Aeroplane, its design, and the 


on which it i based, and containing a detailed description and discussion of thirty-eight of the more 
It ts a thoroughly practical work and invaluable to anyone interested in aviation. 
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At the International Municipal Congress and Expo- 
sition, Chicago, September 29th, Edward F. Croker, 
Ex-Chief of New York City’s Fire Dept. who spent 
27 years in the service, 12 years as chief, said: 


F we are to better conditions, we must realize that ‘fireproof’ is 
not ‘fireproof’ as it is understood today. The literal definition 
remains, but many crimes have been committed in its name. 

There is but one principle to fireproof construction irrespective of 
the kind of structure. To have hreproof buildings, architects and 
owners must throw aside precedence and eliminate the use of 
combustible and semi-combustible materials in their construction. 


“ . 4 «4 If there were still an absolute necessity for its 
use, if it could not be replaced with steel, as it has been in many 
modera constructions, it would then be well to attempt to conceive 
ot something better. 1 am opposed to the use of wood in any 
form in fireproof buildings and the law ought not to permit its use. 


* . . . « Tome there is a fascination about steel interiors. 
It constantly emphasizes the absurdity of fire-fighting, for how can 
fires rage uf they have nothing to feed upon ?™ 


laterviewed, Ex-Fire Chiet Croker said: “You are at perfect 
liberty to use my talk partially or entirely and apply it to your 
products. | have watched your development since you first 
originated cold drawa steel interiors with great interest. I have 
nothing more to say. My address and the fact that my private 


foePivre Chees 


SLES SM residence will be equipped throughout with The Dahlstrom 
pre mey be sed Products is as strong a recommendation as | can make.” 
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of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques 
tions. as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No atrention 
will be paid to unsigned queries Full hints 


to correspondents are printed from time to time 
and will be mailed on request. 


earth at the mouth, will you kindly explain the 


force or torces acting upon it to raise it? A 
All rivers which tlow south in the northern 
hemisphere, or porth in the southern hemis 


phere, are farther from the center of the earth 








at their mouths than at their sources The 
earth's diameter is 26 miles longer through 
the equator than it is from pole to pole 
fhe theory is that the earth was once soft 
and in rotation, and bulged at the equator 
by centrifugal force The earth has cooled 
and become solid, but the centrifugal force 
remains. The yielding water takes the posi 
jtion which the rotation of the earth requires 
it to take The very definition of a level 
|} surface ts one which is parailel to the surtace 
lot still water. The Mississippi River flowing 
south does not take this position it is below 
| that position at its mouth. It really flows 
j}down to the Gulf of Mexico, although in so 


| doing it goes farther from the earth's center 
rhe name of the force raising it 
the center of the earth is “Centrifugal Fores 


(12549) A. J. I. says: 
|the following argument for me: A friend of 
|mine contends that after water has assumed 


| the solid state as ice, provided the pressure ts 


}constant, its temperature will remain at 30 


}deg. F. so long as the temperature of the sur 
| rounding medium remains below 32 deg. F 
and that if the surrounding medium was to 
go down to 8 deg. I the temperature of the 
ice would remain constant. 1 contend that 
the temperature of the ice varies with the 
temperature of the surrounding medium, as 
also does its volume A. Water, in the solid 
state, is no different from any other solid. All 


and fall in temperature as the place 


solids rise 


in which they are is heated or cooled. Every 
body knows that ice cream, which is largely 
frozen water, is cooled much below the freezing 
point and packed to make it keep Ice also 


expands and contracts by heating and cooling, 


just as iron or any other solid does People 
are misled by the fact that ice cannot be 
heated much above 32 deg. Fabr It melts, 
but so does every other crystalline solid when 
it is heated to its melting point All such 


substances cannot be heated above the melting 


point any more than ice can. The peculiarity 
of ice is that it melts at a very low tempera 
ture Most crystals melt at a much higher 
temperature than does ice Ice when below 
32 deg. becomes dry. It is easy to see the 
difference between ice in cold air and ice in 
warm air. The writer has cooled ice to the 
temperature of liquid air, more than 300 deg. 
Fahr. below zero. It crumbled into very small 
pieces by its contraction at that temperature 

(12550) A. F. H. asks: Will you 
please explain through Notes and Queries, the 
following terms as applied to steel rails: Hor 


Moment of 


izontal Inertia, Vertical Inertia, 
Inertia, Section Modulus, Radius of Gyration? 
A. Consult one of the books on mechanics, 


such as Merriman’s “Mechanics of Materials,’ 
($5 if ordered from our Book Department), for 
a full explanation. Briefly, “moment of inertia’ 
is a term signifying the sum of the 
of the particles of a body, each multiplied by 


masses 


the square of its distance from the ceater 
of inertia, which may be a point or an axis 
In the rail section herewith, the sum of the 
masses of the particles multiplied by their 


distances squared, would be the polar moment 
of inertia if all the distances ran together at 


the crossing of the axes; or the moment of 
inertia about the horizental axis, if the dis- 
tances all ran vertically to the horizontal line 
AA; or the moment about the vertical axis, 
it the distances ran perpendicular to that 
axis. The section modulus is the moment of 
inertia divided by the distance of the 
distant particle from the poie or the axis 
of inertia. its value, like the values of the 
moment of inertia, may be found in the pock- 
etbooks, for all standard rail sections. The 
radfus of gyration is the distance from the 
pole or the axis (as the case may be) of iner- 
tia to that point at which, if all the mass 
of the body were concentrated, the moment of 
inertia would be the same as for the original 
shape. 


most 








(12548) C. A. E. H. says: I have 
seen it stated that the mouths of some rivers | 
are higher than their sources I can see that | 
this may be true of rivers such as the Mis 
sissippi, which flow toward the equator through | 
a number ot degrees of latitude. if the water 
is actually farther from the center of the | 


farther from | 
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Oxy Acetylene Welding Plant, 
complete with Oxygen Generator 
CompressedAcetylene T ank, T orch, 
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Chas. F. Willard 


Aeronautical Engineer 
EROPLANES designed and built to 


Aeroplane exhibitions arranged 
My experi- 








order. 
for and given at short notice. 
ence as an aeroplane pilot dates back 
to the first machine sold by Curtiss 
and purchased by the Aeronautic Society 
over three years age. Address me in care 
of Scientific American, 361 Broadway, New 
York. 




















MAKES A Ts Morse Clarifier ts a 

remarkabie little device 
PHONOGRAPH made to fit in tube between 
reproducer and horn of 
phonographs. It renders 
the seund loud, clear and 





SOUND LIFE-LIKE 


life-like and eliminates that unpleasant metallic effect 
which is more or less common to all phonographs, 


regardless of price. Can be attached 
in a minute by anyone and lasts as 
long as the machine. Thoroughly 
tested and proven successful. 
Mailed Prepaid upon Receipt of 
Price, $1.00. Guaranteed Absolute- 
ly Satisfactory or Money Refunded. 
In ordering please state whether for Victor, 
Victor-Victrola, Edison with rubber or metal 
connection, Columbia Disc or Columbia Cyl- 
finder, Information and circular matter free. 
MORSE BROTHERS, Manufaciurers and Distributers 
448 Lumber Exchange, Minneapolis, Minn 
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The Pump that Costs Nothing to Operate 


First cost is nothing when compared with the day-after 
day operating expense of pumping ns The first 
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Niagara Hydraulic Ram 
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NIAGARA HYDRAULIC ENGINE co. 
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ans of supplying water for your 
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Raise water 30 feet for each foot of 
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Satisfaction guaranteed. Booklet, 
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NEW BOOKS, ETC. 


PRINCIPLES OF PHYSICS. By William 
Francis Magie, Ph.D., Henry Professor 
of Physics in Princeton University. 
New York: The Century Company, 
1911. 570 pp. 

The author's name is sufficient guarantee 
for the general excellence of the book before 
us. It is very remarkable how much informa- 
tion has been condensed into a volume so small, 
considering the boundless scope of the sub 
ject. Moreover, the information is thoroughly 
up-to-date. In turning over the pages we 
have found the Brownian movement and Per- 
rin's recent work duly considered in their 
relation to the kinetic theory. Similarly the 
chapter on “Electricity and Matter” presents 
in simple but clear terms some of the funda 
mental facts upon which the modern views on 
the subject are based. A brief note is also 
devoted to the phenomenon of radioactivity 
There is little criticism to offer. The opening 
paragraph of the first chapter attempts a 
definition or description of “physics,” and can 
hardly be said to be quite successful. There 
are some things that can not be rigorously 
defined, and probably the scope of physics is 
such. One is almost tempted to say that 
“physics” is all science which has not been 
for one reason or another (not necessarily a 
very good reason) been given some other name 
—and even that may be physics. One can not 
help regretting that it should be necessary 
or desirable in a book of this kind to avoid 
the use of the calculus, often at the cost of 
much complication. So much can be done in 
elementary physics with a small stock in 
trade of the methods of the calculus, that 
it would seem well worth the while to arrange 
the student's courses in mathematics in such 
manner as to avoid the necessity of working 
out from first principles every case of “proceed- 
ing to a limit.” In the development of the 
absolute temperature scale, the ideal gas is 
introduced as a “guide” for the choice of the 
temperature function which shall enter into 
the expression for the efficiency of a heat 
engine. It appears preferable to develop this 
function without reference to any specific 
properties of the working substance. Making 
use of an “ideal gas’’ (which does not exist) 
gives an appearance of unreality to the argu 
ment, and is apt to leave in the mind of the 
young student an impression that the argu- 
ment in some way depends on the properties 
of the “ideal gas,’ whereas what one is par 
ticularly anxious to impress upon the learner 
is the fact that the efficiency is wholly inde- 
pendent of the properties of the working 
substance. The general scope and arrangement 
of the book may be gathered from the main 
headings, which are as follows: Book I 
Mechanics. 1. General Notions About Forces 
2. Statics. 3. Dynamics. 4. Mechanics of 
Liquids. Book II—General Properties of Mat 
ter. 5. Gravitation or Mass Attraction G 
Elasticity. 7. Capillarity. 8. Gases. 9%. Fric- 
tion. 10. Diffusion. Book III—Sound. 11. 
Sound and Sound Waves. 12. Sounding 
Bodies. Book I1V—Heat. 13. Temperature and 
Heat. 14. Thermal Relations of Bodies. 15. 
Heat and Energy. Book V—Light. 16. Geo- 
metrical Optics. 17. Physical Optics Book 
VI—Magnetism and Electricity. 18. Magnet- 
ism 19. Static Electricity. 20. The Electric 
Current 21. Electricity and the Ether. 22. 
Electricity and Matter. 


BuneaLows. Their Design, Construction, 
and Furnishing. With Suggestions 
also for Camps, Summer Homes, and 
Cottages of Similar Character. By 
Henry H. Saylor. Philadelphia: The 
John C. Winston Company. 4to.; 188 
pp.; illustrated. Price, $1.50 net. 


Bungalows, springing up mushroom fashion 
all over the land, have imparted a not unpleas- 
ing variety to our countryside architecture. 
Mr. Saylor’s papers are aptly introduced by 
Burgess Johnson's “Bungal-Ode.” The ad- 
vantages and limitations of the true bungalow 
are impartially set forth, and under the head- 
ing ‘“‘Types’’ we are given, in beautiful plates 
and succinct description, more than a score 
of houses scattered from the Atlantic to the 
Pacific coast. Bungalows for seacoast, woods, 
and hills are given separate consideration, and 
chapters on “Plan,” “Foundations,” “Walls,” 
“Roofing,” and “Interior Finish” tell what the 
prospec tive builder needs to know. Even the 
fireplace, ‘turnishings, lighting system, water 
supply and sewage disposal are treated at some 
length, and the setting of flowers, vines and 
shrubs, an important matter from an artistic 
point of view, is the subject of a final chap- 
ter. The large pages, fine paper, clear plates 
and good printing make the book a desirable 
one to own, and the common-sense manner in 
which the author presents his knowledge and 
advice places the seal of practical value upon 
what would still be a work of beauty and sug- 
gestive inspiration even without so informing 
a text. 


PracTicaL Stro Construction. By A. A. 
Houghton. New York: The Norman 
W. Henley Publishing Company, 1911. 
69 pp.; 20 illustrations. Price, 50 
cents. 


We have before taken the opportunity to 
mention favorably the earlier issues of these 
“Concrete Worker’s Reference Books.” The 
treatise in hand, No. 3 of the series, com- 
prises directions for constructing concrete 
silos of various types. Full data and working 
drawings are given, and unpatented forms and 
molds are shown for the building of mono- 
lithic and block silos. 
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QF Subscribe to-day, sending $1.75 for 1912, and get all the issues 
a The Companion for the remaining weeks of 19h Pre e. 
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Do you realize that the contents of The Youth’s Companion for a year, 
published in book form, would make 30 volumes of the best and most 
varied reading? The 52 issues for 1912, for instance, will be equal to 


7 Vols Se a Et 2 Vols 


selling for $1.50 in book form. 
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vention, Biography. 
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Humor, Editorials, etc. 
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Minute Stories. 


ALL FOR $1.75— AND EVERY LINE WORTH WHILE. 
Full Prospectus for 1912 sent Free to any address with Sample Copies of the Paper. 


For Boys on Expert Training 


Football, 


Sprinting, Swimming, etc. 


Each containing some thirty 
— Adventure, 


For Girls and the Household, 
i The Family 
Table, Profitable Occupations. 


Jingles and Stories for the 
Little Folks, Puzzles, Beauti- 
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cation) with $1.75 for the fifty-two issues of the Volume for 1912, 
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Every Man Who 
Owns A Razor 


Every woman who owns a knife — Every 
man, woman or boy who owns an edged 
tool—will never realize what smooth, 
keen cutting sharpness is until 


CARBORUNDUM 


demonstrate it— 

Carborundum is the most remarkable sharpen- 
ing agent the world has ever known. 

Hard and sharp and fast cutting as a diamond—smooth and velvety as 
the finest natural stone. 
Made into hones and sharpening stones of every size, shape and grade— 
for every possible sharpening need. 
Here are a few Carborundum specialties that ought to be in every home— 


_ 


No. 103-F Razor Hone—very fine—wonderfully 
efficient—in neat box 


$1.00 


No. 79-F Knife Sharpener—Stag Horn Handle 


—solid stick of Carborundum — 


tagonal in shape—in satin lined box 


Oce 


No. 107-F Round combination stone 


No. 149-F 


Ask your hardware dealer 


have them, send direct. 


The Carborundum Co. 
Niagara Falls, N. Y. 
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WALTHAM—a watch name recognized by every child; proved 
by over eighteen million WALTHAM owners; and endorsed 
by the practical watchmaking experience of every Jeweler. 


always stands for a timepiece of the highest excellence. Even lower 
priced Walthams maintain a wonderful record for accuracy. Between 
the popular grade and the Waltham Premier Maximus at $250—the 
watch de luxe of the world—are the several standard high-grade Waltham movements, 
offering models of exquisite design and workmanship, and guaranteeing timekeeping re- 
unrivalled accuracy. High-grade Waltham movements are invariably named. 
for instance, is always a good name to remember. Ask your Jeweler. 


suits of 


Riverside, 


Write for handsome booklet containing much watch in- 
formation and describing various Waltham movements. 


‘“*JTt's Time You Owned a Waltham.”’ 
WALTHAM WATCH COMPANY, : - Waltham, Mass. 
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TWO STATIONS 
IN NEW YORK 


Through trains between New York and Phila- 
delphia, Baltimore, Washington, and the South, 
Pittsburgh, Cincinnati, Cleveland, Chicago, and 
St. Louis, arrive at and depart from the 


Pennsylvania Station 


Only one block from Broadway at 32d Street. 
Special tube trains, running through to and from 
Manhattan Transfer and connecting with through 


trains leave and arrive at the 


Hudson Terminal 


Church and Cortlandt Streets, only five minutes 
from Wall Street, and only one block from the 


Subway at Fulton Street. These two stations" 


Accommodate all Sections 
of New York 


Serving directly the downtown financial and 
business district, as well as the uptown hotel, 


shopping, and residential sections. 


GEO. W. BOYD 
Manager General Passenger Agent 


JR WwW 


Passenger [rath 
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Aeronautics 

Death of Edouard Nieuport.—M. Nieu- 
port, the builder of the fastest monoplane 
in the world, died from a fall sustained 
on the 15th ult. An account of his and 
other fatal accidents, together with a de- 
scription of his monoplane, appears in 
the current SuPPLEMENT. 


Helen’s Record for the Michelin Tro- 


phy.—Emmanuel Helen, on a Nieuport} 


monoplane, flew 1,252.8 
around a 104.4-kilometer circuit on the 
8th ult., in France. Deducting from 
his total time—14:07:50—the six stops 
he made, his time in flight was 13 hours 
and 17 minutes—an average speed of 58.6 
miles an hour. His previous record of 
August 26th was 700 miles in 13:47:19. 


The Aviation Meet at Nassau Boule- 
vard. —The international aviation meet 
on Long Island was successful, and re- 
sulted in several new records. Chief of 
these was the record of endurance with 
two passengers, which was raised from 
the 1 hour 38 minutes 40 seconds made 
by Mamet at Rheims in 1910, to 1 hour 
54 minutes 22 2/5 seconds. The new rec- 
ord was made by Lieut. Milling, in his 
Wright biplane, and in making it he also 


kilometers | 





won a prize of $1,000 offered by the Hotel 
Knickerbocker for 100 minutes in the air 
with two passengers. The best previous | 


American record, made by Beatty at the} 
Chicago meet, was 1 hour 18 minutes 22 
seconds. Besides races between Sopwith, | 


on a Blériot, and Grahame-White, on his} 
ws . . . . | 
Nieuport, exhibition flights were made by | 


Dyott on two Deperdussin monoplanes |} 
and also by Mile. Helene Dutrieu, on her} 
“baby” Farman biplane. Miss Matilde | 


Moisant outflew Mlle. Dutrieu by soaring 
to a great height in her Moisant mono- 
plane, and flying far across country. 
while Miss Harriet Quimby made a rec- 
ord cross-country flight in 39 minutes, 
ascending to a height of 2,500 feet. 


The Transcontinental Flight.—After 
delays of three or four days, owing to 
breakages and unfavorable weather con- 
ditions, the two aviators who attempted 
to cross the continent in opposite direc- 
tions in Wright biplanes—Robert B 
Fowler and Calbraith P. Rodgers—finally 
resumed the flight on September 28th 
Fowler had twice previously tried to scale 
the Sierras, but without success. In one 
of these attempts he experienced diffi- 
culty in climbing to the necessary eleva- 
tion, while in the second one, after at- 
taining a height of nearly 7,000 feet and 
getting to a point within 15 miles of the 
summit, his motor stopped and he was 
obliged to glide back to a suitable landing 
place. He alighted at Emigrant Gap. 
His third attempt, on the 28th ult., re- 
sulted in reaching an altitude of but 1,500 
feet on account of choppy cross currents 
of 20 miles an hour or more which drove 
him back to earth after a 20-minute 
flight. After this experience Fowler 
abandoned the race. 


Rodgers’s Progress in the Flight Across 
the Continent. —Rodgers’s machine was so 
badly damaged by contact with a barbed- 
wire fence on the 24th ult. that nearly 
four days were required to repair it. He 
left Red House, N. Y. (where the accident 
occurred) at 10:35 A. M. on September 
28th and alighted on the race track at 
Meadville, Pa., at 12:30 P. M., after hav- 
ing covered the 104 miles from Salamanca 
to Meadville in 106 minutes. This in- 
cluded circling the former town and 
hovering above Meadville at a 3,000-foot 
elevation for several minutes in an en- 
deavor to locate the Country Club. About 
101%4 gallons of gasoline were consumed 
on the trip. A fresh start was made at 
1:20 P. M. but the aviator was obliged 
to alight shortly after at Warren, O., on 
account of the oil tank not having been 
filled by his mechanics. A skid was 
broken by a concealed ditch and it was 
4:30 P. M. before he set out for Akron. 
He covered 30 miles to Kent, a small 
place some 10 miles from Akron, in 40 
minutes and was able to alight success- 
fully in a field which he was barely able 
to discern on account of darkness setting 
in. He covered 204 miles altogether. 
During the next four days he made some 
progress and reached Huntington, Ind., 
142 miles from Chicago. In starting on 
October 3rd, a down current drove him 
to the ground and smashed his machine 
once more. On the 5th he resumed the 
flight and covered 123 miles to Ham- 





mond, Ind. 
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Science 
Constituents of the Body.—Our body 
may be said to weigh about 70 kilograms 
or say 154 pounds average, the various 
constituents being as follows: 


Kg. Lbs. av. Per cent, 
Muscles ....00+ 30.4 67.02 3.5 
Pee 3.3 29.32 199 
PEs eee 12.4 27.3 17.8 
a Re rare 12.2 26.90 17.5 
ae: 1.5 3.31 22 

69.8 53.89 100.0 


There are 45 liters = 45 kilograms or 
99 pounds average of water and 25 kilo- 
grams = 55 pounds of solid matter; the 
latter being composed of 14 kilograms — 
30.8 pounds of albumen, 7 kilograms or 
15.4 pounds of fat, 3% kilograms or 7.7 
pounds of salts, and 0.7 kilograms, or 


1.54 pounds of sugar. 


The Work of the Human Heart. —The 
average human heart is a suction and 
force pump of remarkable capacity and 
durability. Each of its two chambers 
contains, on an average, 75 cubie centi- 
meters or 4.575 cubie inches; the total 
contents of 150 cubic centimeters or 9.15 
cubic inches being discharged 81 times a 
minute, corresponding to a delivery of 
12,150 cubic centimeters (12.15 liters) or 
741 cubic inches per minute, 729 liters 
or 25.73 cubic feet per hour. 
in U. S. gallons, the 


average human 


| heart pumps through it each hour 1928 


gallons; each day, 4,622.4 gallons; each 
year 1,687,176 gallons; and in the adult 
life time of a man living to the age sung 
by the Psalmist 8,435,880 gallons. The 
pressure against which this fluid !g 
pumped is equivalent to that of a water- 
column 2% meters or 8 feet 2.42 
inches high; otherwise expressed, about 
0.242 atmospheres or 3.55 pounds avoir- 
dupois per square inch. 


say 


Strength of Human Bone. —Fortunately 
the human skull, although composed of 
bones is elastic—much more so than one 
would think. The average male adult 
skull, in fact, is so elastic that it may 
be compressed laterally in diameter by 
a blow or by pressure, applied at the 
center of area, at right angles to the 
surface at that point, by 114 centimeter 
or about six-tenths of an inch; recovering 
its original diameter and form, without 
breakage. The material of which our 
bones are made is so highly -resistant 
that a cylindrical piece thereof only one 
square millimeter or 0.00155 square inch 





in area (i. e., only 1.128 millimeter or 
0.044 inch in diameter) has a tensile 
strength of 15 kilograms or 33 pounds 


avoirdupois, figuring out at about 21,300 
pounds per square inch. A similar sam- 
ple of hard wood tested in the same 
manner held only 10 kilograms—that is, 
bone has 50 per cent more _ tensile 
strength than wood. A single bone fiber 
is shown in the Hygiene Exhibition, 
Dresden, supporting a weight of 5 kilo 
grams or 11 pounds avoirdupois. 


Change in the Habits of Wild Rabbits. 
—German natural historical periodicals 
are calling attention to an interesting 
change in the habits of wild rabbits, es 
pecially in the western parts of Ger- 
many, as for instance, Westfalen. The 
animals in question are giving up their 
ancient habit of burrowing, and have 
commenced in great part to imitate the 
hares, which, as is well known, nest only 
above ground. The hares themselves 
were once burrowers, and gradually went 
through the same change in habits in 
this particular that appears to character- 
ize the rabbits at the present day—at any 
rate in Germany. In woods where the 
undergrowth is thick, and which are 
therefore especially suitable to the rab- 
bits, they find hiding places in plenty for 
their nests; and even in open country, 
unwooded—and the rabbits seems to be 
taking more and more to the open—they 
take refuge in board-piles, rubbish-heaps, 
brush-piles, brick-kilns, drain-pipes, and 
ditches that are overgrown with weeds. 
The female makes little fortresses for 
her young, to protect them from the canl- 
nibalistic propensities of the male; sie 
lines the nest warmly with fur from her 
own breast, visits them secretly at night, 
and perhaps suckles them once more dur- 
ing the 24 hours; but each time that 
she leaves them she carefully piles rb 
bish before the opening which Icads to 
her defenseless family, and defiles the 
obstructions with ordure, 
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the Curtiss 


Aeroplane 


The safest, speediest and most dependable of all aeroplanes and 


Hydro-aeroplane 


The acme of ease, safety and comfort 


Are sold without restriction for immediate delivery 


Both are equipped with the Curtiss ACotor 
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The CURTISS method of instruction is the safe, 


sane and efficient one. Summer training school at 
Hammondsport, N. Y. Winter training school and 
experimental station at San Diego, California. 


CURTISS Aeroplane Co. 


GLENN H. CURTISS, President HAMMONDSPORT, N. Y. 


JEROME FANCIULLI, Sales Manager, 1737 Broadway, New York City 

















BE A FACTOR IN 
EPOCH-MAKING 
HISTORY 


Learn to Fly 


We will teach you and 
furnish your entire 
equipment 


' ‘HE development ot aviation 


has reached a point where 





OVINGTON success centers upon the motor. 


America’s Leading Aviator 




















The conquest of the air is the 
application of scientific princi- 
ples. To apply these principles in a practical way, the essential thing 
is power - AMPLE, RELIABLE, CONSTANT POWER. The 


three are combined in the “Queen” aeromotor. 


“Queen” Aeroplanes are the safest and speediest machines de- 
signed and made in America. They are used by the three leading 
aviators in the world. Ovington, the American, Simon, the French, 
and Lukowitcz, the Russian. 


A “Queen” monoplane equipped with a 100 H.P. “Queen” 
Aeromotor is capable of 75 miles an hour. A “Queen” monoplane 
won the Woodruff cup at the recent Nassau Boulevard Meet. The 
engine used in this race is of the same construction as the 275 H. P. 
motors used in the Dixie IV, champion motor boat of the world. 

LEARNING TO FLY is not as difficult as learning to swim. 
Our experts will instruct you so that you may qualify for an aviator's 


license in from two to four weeks. To purchasers of “Queen” 
Aeroplanes, this instruction is free. 


QUEEN AEROPLANE COMPANY 


Office: 71 Broadway Factory: 197th St. & Amsterdam Ave. 














NEW YORK CITY 














To warm your house six 
months in a year you must 
have a Heating Plant. You 
can keep your house clean 
twelve months in a year 
with a Vacuum Cleaner. 


VER ten years ago A. P. Broomell, a well known and success- 
ful manufacturer and inventor of York, Pa., invented a new 
and novel system of heating which he called VAPOR. The 
name ‘‘vapor’’ was adopted for the reason that just as soon as 
the water in the boiler reaches a temperature about 180 degrees Fahren- 
heit, vapor —Aot vapor—begins to rise from the water, and Mr. Broom- 
ell’s invention makes it possible to circulate this hot vapor through the 
radiators without any pressure, and without any mechanical means. 

It is a well known fact that to get the greatest economy it is necessary 
to use steam at a very low pressure, or better still at no pressure. In the 
Broomell Vapor System there is positively no pressure in the radiators, in 
fact there is a partial vacuum, and, as above stated, that, without any 
pumps, aspirators, mercury seals or mechanical devices whatever. 

The temperature of each room can be regulated at will. The system 
is positively noiseless; it is very economical; no air valves are used; it 
has all the advantages of steam heating and hot water heating without 
any of their many defects. This wonderful system has been installed in 
thousands of fine homes and in hundreds of office buildings, churches, 
schools, hotels, etc., and has never failed to give the very greatest satis- 
faction. It saves the owner money —it saves the architect trouble — it 
saves the heating contractor responsibility. 

If you want to know more about this plan of heating—Broome// Vapor 
System (there are many imitations) write to the Vapor Heating Company, 
North American Building, Philadelphia, Pa., J. D. Arnold, Manager. 
Vapor Heating Company, 1123 Broadway, New York City, Chas. E. 
Scott, Manager. Or to the Vapor Heating Company, York, Pa., A. P. 
Broomell, President. 


You may ask *‘ What has this to do with Vacuum Claners ?’’— and the 
answer is—that the same man who invented Vapor Heating is also the 
inventor and manufacturer of the best and most complete Vacuum Cleaner 
ever offered to the public. The Vacuum Cleaning business is run under 
the name of the Vicror CLEANER ComPaANy, works and main office at 
York, Pa. A. P. Broomell is the sole owner of the business. 


VICTOR 


Vacuum Cleaners 


Are made in sizes and styles suitable for every service, and include 
Electric Portable, Electric Stationary, and a machine especially designed 
for the country home where electric current is not available. 


THE VICTOR ELECTRIC PORTABLE 


This is a very handsome, simple and durable machine. It can be operated from 
any lamp socket. It moves a large body of air and gives sufficient vacuum to 
thoroughly clean all kinds of carpets, rugs, furniture, etc. With this Portable, this 


‘sucker broom,’’ there is furnished a full equipment of floor tools, brushes, etc., also 
25 ft. of special electric wire, and 15 ft. of wire inserted vacuum hose 

The Victor Stationary for Country Homes. Almost every farme: 
and owner of a country home has one or more gasoline engines, or some 
available power, and we make a Vacuum Cleaner especially designed 
for use with such power. The Cleaner can be placed in the cellar of 
the house, or in any available out-building, and a pipe run underground 
to the house and connected to a riser, with vacuum hose connection on 
each floor. We furnish with this machine a combination cast iron 
pedestal, dust receptacle and dust separator, and on this is mounted-a 
powerful rotary vacuum pump, which is driven from the gasoline engine 
or other available power. We have these machines in successful oper- 
ation where the Cleaner is placed as much as 400 ft. away from the house. The dirt 
is rapidly and completely removed from floors, carpet, etc., and delivered into the 
dust receptacle of the Cleaner. In many cases a pipe is run to the stable and vacuum 
currycombs used with great success on Aorses and cows. 





THE VICTOR ELECTRIC STATIONARY VACUUM CLEANER 


For Residences, Hotels, Schools, Churches, etc., is the acme of perfection 
Designed by Mr. Broomell with a special object in view of making a machine which 
would move the greatest possible amount of air, pull a strong 
steady vacuum, and at the same time be of the simplest and 
strongest possible construction. This machine has no equal. 
The vacuum is produced by a specially designed medium 
speed rotary pump of only three moving parts. This pump 
consumes a minimum amount of power, requires very little 
lubrication, runs noiseless, and will stand a great deal of abuse 
and still last for many years The design of the machine is 
such that it is entirely self contained, no foundation is required. 





j 


Ihe electric motor and vacuum pump are mounted on a 
handsome cast iron pedestal, which also forms the dust 
receptacle and dust separator. 
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Write today. Tell us what you want. What is in your mind? We can meet your views as to the styl 
of machine, price and terms, / rresp tere 


VICTOR CLEANER COMPANY, York, Pa. 
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Photos (C) by Mishkin & Dupont 


a j an unequalled series of Double-Disc Records by a majority of the greatest singers in the world, 
artists whose names are household words in Europe and both Americas—among them 


'NORDICA, *FREMSTAD, MARY GARDEN, ‘ALICE NIELSEN, 
‘ZENATELLO, °BONCI, ’CAVALIERI, °CONSTANTINO, °LIPKOWSKA, 
'BAKLANOFF, ''AMATO, "McCORMACK, ’BONINSEGNA, 
“EMMY DESTINN, '""SAMMARCO, '°ANSELMI, ' MARDONES 
* gpertonry of all these magnificent voices, and of scores of others, may be pur- 


chased of Columbia dealers. Many of them mowhere else; for they are 
now singing under exclusive Columbia contracts; records that may be played on 


a\ any disc instrument, and are better in surface, 
























tone and durability than any others, 
\_ and so guaranteed to you. 


~~ 








Hear them on the new Columbia Grafonola 
‘“Regent Junior,’’ here illustrated, and you 
will admit the claims of ‘“‘the one incom- 
parable musical instrument.’’ 





New catalogs of Columbia instruments and records of any Columbia dealer, 
or from us by mai 
Exclu , ng rights granted to dealers where we are not actively represented ™ x4 = 
‘ rafonola 
COLUMBIA PHONOGRAPH CO., Gen’l—Box 264, Tribune Bldg., New York 1 7 
: ; a Regent Junior ”’—$150 
ondo!l arishel . 
Creators of the Talking-Machine Industry. Pioneers and Leaders in the Talking-Machine Art Other types of the Columbia 


Ow f Funda if t Largest Manuf ers of Talking-M nesin the World trom $17.50 up to $200. 














